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XVII. 


Report on the Crustacea. Part I. Ducapopa, By Stpney I. Situ. 


Tue part of the following report relating to the Macrura was ready 
for the printer before Alphonse Milne-Edwards’s Description de quelques 
Crustacés Macroures provenant des grandes profondeurs de la Mer des 
Antilles (Annales Sci. Nat., Zool., 6™° série, XI. No. 4, 1881) was received, 
so that all the references to it have been added subsequently. The new 
species in this and some other recent papers of Milne-Edwards, and in 
Bates’s recent paper on the Penzeidea, are so imperfectly characterized 
that in several cases I have found it impossible to determine, with any 
approximation to certainty, whether or not they are identical with 
species described in the following pages. I have endeavored, however, 
to make the descriptions and figures of the species here described so 
complete, that subsequent investigators will not labor under a similar 
difficulty in regard to them. 


BRACHYURA. 
MAIOIDEHA. 


Amathia Agassizii, sp. nov. 
Plate II. Figs. 2, 3. 


Resembles A. Carpenters Norman (figured by Wyville Thomson, Depths 
of the Sea, p. 175, 1873), but has shorter rostral horns and more numerous 
spines upon the carapax. 

The carapax is sub-triangular, excluding spines and rostral horns, nearly 
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four fifths as broad as long, or with the breadth including spines about equal 

to the length excluding the rostral horns, which are strongly divergent, nearly 

straight, and in the adult less than half as long as the rest of the carapax, 

The supra-orbital spines are large, acute, and much more prominent than the 

obtuse post-orbital processes. The basal segment of the antenna is armed with 

two large and nearly equal spines beneath the eye, one near the base, the other 
near the tip. The hepatic region projects above the lateral margin in a promi- 
nent spine about a third of the way from the orbit to the great branchial spine. 

The anterior angles of the buccal area project in angular dentiform processes, 

back of which the prominent margin of the pleural region is armed with two 

or three small and unequal spines. There are six spines or spiniform tuber- 

cles on the gastric region, two median, and each side two slightly smaller 
lateral, which are nearer together than the median. There are three median 
spiniform tubercles on the cardiac region, of which the middle one is much the 

more prominent, and back of these the posterior margin of the cardiac region 
projects in a prominent median spine, either side of which the postero-lateral 
margin is ornamented with a regular series of six or seven minute tubercles. 

The middle of the branchial region projects in a spine directed straight out- 

ward and a little upward, which is the largest upon the carapax, and about half 
as long as the rostral horns; on a line between this and the postero-lateral 
gastric spine there are two spines near together; and back of these on the 
posterior part of the region there is a single spine opposite the large cardiac’ 
spine. In addition to these dorsal spines of the branchial region there is a 
lateral closely set series of three or four small spines just below the pleural 
suture and above the base of the cheliped, and a similar but isolated spine 
below and back of the great branchial spine. The entire surface of the cara- 

pax and of the sternum, and of the exposed parts of the appendages, except the 
terminal portions of the chele and of the dactyli of the ambulatory legs, is 
covered with soft scabrous papillz, and sparsely clothed with short setze. 

The chelipeds are a little longer than the carapax including the rostral horns, 
and scarcely stouter than the ambulatory legs; the chela is nearly as long as 
and no stouter than the merus, the basal portion subcylindrical, nearly naked 
and smooth except for minute, scattered papille, like those on the surface 
generally except that they are smaller and much more scattered ; the digits are 
a little more than half as long as the basal portion, a little curved, slightly com- 
pressed, smooth, and with the prehensile edges regularly dentate. The ambula- 
tory legs are all armed with a dentiform spine at the distal end of the merus; © 
the first pair are nearly twice as long as the chelipeds, and the succeeding pairs 
are successively a little shorter. 

The second and third segments of the abdomen of the male are expanded, 
and the first and second are each armed with a small median tubercle. 

Station 319, N. Lat. 32° 25’, W. Long. 77° 42’ 30”, 262 fath.; 1 @. 

A very much smaller specimen (Plate II. fig. 3) from Station 317 differs so 
much from the one above described that it might readily be mistaken for a dis- 
tinct species. It is apparently an immature male, and differs in having a 
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narrower carapax, with much longer rostral horns and fewer and much longer 
spines. 

The carapax, excluding the rostral horns and lateral spines, is about two 
thirds as broad as long; the rostral horns are as long as the breadth of the car- 
apax excluding the spines, nearly straight, slender, and very acute. There are 
two spines upon the basal segment of the antenna, but the proximal is much 
smaller than the distal. The hepatic spine is slender, and,about a fourth as 
long as the rostral horns. There is only one small spine, or one with the rudi- 
ment of a second, on the margin of the pleural region back of the anterior angle 
of the buccal area. The two median spines of the gastric region are slender 
and conspicuous, the posterior much the larger, but there are no lateral spines. 
The middle spine of the cardiac region is as long as the hepatic, and in front 
of its base there is a rudiment of a second; the posterior cardiac spine is slender 
and very little shorter than the hepatic, but there are no spines or tubercles 
either side its base. The middle spine of the branchial region is slender, and 
more than half as long as the rostral horns ; there is a single small spine in 
place of the two anterior branchial ; a small posterior branchial is present ; 
and in place of the series of small spines there are two very minute tubercles. 

The chelipeds and ambulatory legs are nearly as in the other specimen, but 
the chele and the dactyli of the ambulatory legs are a little more hairy. 

Station 317, N. Lat. 31° 57’, W. Long. 78° 18’ 35”, 333 fath. 

The two specimens give tie! following measurements. 


Station . : . : : : . . 5 - 3lg 317 

De Xieass kc : : : ° : : b ; , a Young 
Length of carapax including rostrum and posterior spine 35.2 mm_ 13.1 mm. 
Length of carapax from base of rostrum to tip of pos- 


terior spine . : : : : 5 : 5 | Delela 8.4 
Length of rostral horns 5 : : 8.5 5.1 
Breadth of carapax, including fel Apne : : - 27.0 10.5 

oe < excluding “ ‘ : : 20.3 5.1 
Length of branchial spine. : : : 5 Bence 8) 3.0 
peecheliped ian. : ° : : - : 37 8 
“ first ambulatory leg . : : . - 63 16 
“second CRE aie SHU Ciel Lac sei 43 13 


Since the above was written several specimens of this species have been taken 
off Martha’s Vineyard by the United States Fish Commission. All these speci- 
mens are intermediate in size between those above described, and show that 
they are really, as supposed, stages of growth of a single species. 


Hyas coarctatus Leacu. 


One young specimen, Station 301, N. Tat. 41° 26’ 55”, W. Lon. 66° 3’, 
71 fath. 
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Euprognatha rastellifera Strmpson. 


Srimpson, Bull. Mus. Comp. Zodl., II. p. 128, 1870. 

A. M.-Epwarps, Crust. Région Mexicaine, p. 183, Pl. XXXIII. fig. 2, 1878 ; Bull. 
Mus. Comp. Zool., VIII. p. 7, 1880. 

Situ, Proc. National Mus., Washington, IIL. p. 415, 1881. 


Station. N. Lat. W. Long. Fathoms. Specimens, 
335 38° 22’ 25” 73° 33/ 40! 89 Wiese 
345 40° 10/ 15/" 7° AN30! 71 7089. 
346 40° 25! 35” TL MORO 44 19. 


This is apparently by far the most abundant of all the Brachyura along our 
whole eastern coast south of Cape Cod in the belt from 50 to 200 fath. depth, 
In the U. S. Fish, Commission dredgings off Martha’s Vineyard, many thou- 
sands of specimens were often taken at a single haul of the trawl. 


CANCROIDA. 
Cancer irroratus Say. 


Cuncer trroratus Savy, Jour. Acad. Nat. Sci. Philadelphia, I. p. 59 (# only, being 
C. borealis), Pl. IV. fig. 2, 1817. 

Srimpson, Ann. Lyceum Nat. Hist. New York, VII. p. 50 (4), 1859. 

Situ, Trans. Conn. Acad., V. p. 38, 1879. 

Kryestry, Proc. Acad. Nat. Sci., 1879, p. 391, 1880. 

Platycarcinus irroratus M.-Epwarps, Hist. Nat. Crust., I. p. 414, 1834. 

DrKay, Nat. Hist. New York, Crust., p. 6 (in part), Pl. II. fig. 2, 1844, 
Cancer Sayi GouLp, Invertebrata Massachusetts, 1st ed., p. 328, 1841. 
Platycarcinus Sayi DEKAy, op. cit., p. 7, 1844. 

Cancer borealis PacKARD, Memoirs Boston Soc. Nat. Hist., I. p. 303, 1867. 


Station. N. Lat. W. Long. Fathoms. Specimens. 
314 322 24° 0% 78° 44 0! 142 29. 
327 SAO OL 307 762 107-307 178 6g, 29. 
333 35° 45! 25/7 74° 50’ 30” 65 1g. 


The occurrence of this abundant shallow-water and littoral northern species 
in deep water south of Cape Hatteras is very interesting. As a littoral species 
it is apparently not abundant south of Cape Hatteras, and on the New England 
coast fully grown individuals are certainly rare below twenty fathoms. The 
alcoholic specimens from deep water are lighter in color than similar specimens 
from shallow water, but this may be partially due to the fact that they are 
entirely devoid of all algoid growths which are common .on shallow-water 
individuals ; and the edges of the carapax appear more acutely dentated, which 
is easily explained by the fact that they are not subjected to the abrading in- 
fluence of sand and gravel as the shallow-water specimens are. The following 


measurements show no appreciable difference from shallow-water specimens in 
the proportions of the carapax. 
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Station. Sex. Length of Carapax, Breadth of Carapax. 

333 & 25.0 mim. 38.7 mm. = 1.55 Igth. 
327 <f 36.3 56.0 1.54 

se ee 37.2 59.0 1.59 

sf «s 37.2 59.1 1.59 

es is 40.5 64.8 1.60 

& sé 41.0 64.8 1.58 

cs ye 59.7 94.0 1.59 

os fo) 39.0 61.5 1.58 

a 39.1 62.0 1.56 


Cancer borealis Stimpson. 


Cancer irroratus SAY, Jour. Acad. Nat. Sci. Philadelphia, I. p. 57, 1817 ( only, 
¢ being C. trroratus). 
GouLp, Invertebrata Massachusetts, Ist ed., p. 322, 1841 
Stimpson, Invertebrata Grand Manan, p. 59, 1853 (¢este Stimpson). ; 
Platycarcinus irroratus DEKAyY, Nat. Hist. New York, Crust., p. 6 (but not the 
fig.), 1844. 
Cancer borealis Stimpson, Ann. Lyceum Nat. Hist. New York, VII., p. 54 (4), 1859. 
Smiru, Inverteb. Vineyard Sd., Report U. 8S. Fish Com., I. pp. 546 (252), 745 
(451), 1874; Trans. Conn. Acad., V. p. 39, Pl. VIII. 1879; Proc. National 
Mus., Washington, III. p. 417, 1881. 
KINGSLEY, Proc. Acad. Nat. Sci. Philadelphia, 1878, p. 317 (2). 


Station. N. Lat. W. Long. Fathoms, Specimens. 
314 32° 24’ 78° 44,0" 142 14,39, 3 young. 
321 32° 43! 25/7 77° 20! 30!" 233 64,49. 
327 34° 0! 30” 76° 10! 30! 178 34,19, 8 young. 
Fifteen of the specimens give the following measurements. 
Station, Sex. Length of Carapax. Breadth of Carapax. 
314 Young. 15.2 mm. 21.5 mm. = 1.41 eth. 
sf s¢ 16.7 24.3 1.45 
321 $4 22.3 33.2 1.48 
« & 25.3 88.0 1.50 
327 € 47.0 73.0 1.55 
314 se 49.3 76.0 1.54 
321 a 82.5 49.0 1.51 
ss os 38.0 59.5 1.56 
314 3 46.0 72.0 1.56 
, oat iY 47.0 74.5 1.59 
321 ee 47.6 75.5 1.59 
327 ce 63.0 101.2 1.60 
# « 76.0 120.0 1.58 
314 Me 78.0 123.0 1.58 


Us 80.0 129.0 1.61 
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This species has also been taken in considerable abundance, in 50 to 200 
fathoms, off Martha’s Vineyard, by the U. 8. Fish Commission. The remarks 
under the last species in regard to coloration, acuteness of the dentation of the 
edge of the carapax, etc., apply equally well to this species. The fact that this 
species and C. irroratus as well are regular inhabitants of the deep water off 
our southern coast is sufficient to account for their occasional occurrence in 
shallow water at the Bermudas, and even in the West Indies. 

Cancer Bellianus Johnson (Proc. Zool. Soc. London, 1861, p. 240, Pl. 
XXVIII.) from Madeira, is much like this species, but apparently distinct 
from it. 


Geryon quinquedens Situ. 


Trans. Conn. Acad., V. p. 35, Pl. IX. figs. 1-1 }, 2, 1879; Proc. National Mus. 
Washington, III. p. 417, 1881. 


Station. N. Lat. W. Long. Fathoms, Specimens. 
325 33° 35 20" MOP OREO? 647 ies 
332 35° 45! 30" 74° 48' 0" 263 2g 
334 387 20! 307 73° 26! 40" 395 2 
337 Bh AO SY 73° 23! 20" 740 Fragments only. 
343 Boma aAO LORS. OM 732 39? with eggs, 
309 40° 11’ 40” 68° 22’ oO! 304 1 By 12 & 
312 39° 50! 45! OSM OY 466 IL gy 


These specimens and others recently obtained by the U. 8S. Fish Commission 
show that this species grows to be one of the largest of the Brachyura. The 
very large individuals differ considerably ‘from the specimens originally de- 
scribed. In all the large specimens the teeth of the antero-lateral margin of 
the carapax become reduced to angular tubercles, and in some of the larger 
ones the fourth tooth becomes entirely obsolete. ‘Thus in specimens No. 2, 3, 5, 


7, and 8 of the table of measurements given below, the fourth tooth is distinct; - 


in No. 9, distinct, but very obtuse ; in No. 4, distinct, but the right side of the 
carapax deformed by some injury ; in No. 1, nearly obsolete ; while in Nos. 
6 and 10 it is entirely obsolete. 

Ten specimens give the following measurements : — 


No. Station. Sex. Length of Carapax. Breadth including spines. Breadth excluding spines. 
1 Sen ig 41.0mm, 51.6 mm.=—1.26 lgth. 45 mm. =1.10 legth. 
2 B10) 54.0 65.5 1.21 61 1.13 
3 Be) 81.0 97.0 1.20 89 1.10 
4 sé WY 94.0 113.0 1.20 104 a 
5 Boas Ke 116.0 136.5 1.18 128 1.10 
6 “ “ 130.0 152.5 ele 144 ails 
u 309 =Q 47.5 61.0 1.28 55 1.16 
8 SAS aii 82.5 99.5 1.21 92 1.12 
9 cf ‘s 84.0 100.0 1.19 91 1.18 

10 “ f 92.0 107.5 Uaily 101 1.10 
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In four of the above specimens the greatest expanse of the ambulatory legs, 
which is at next to the last pair, is as follows. No. 5,540 mm.; No. 6,625 mm. 
(24.6 inches) ; No. 8, 380 mm. ; No. 10,417 mm. The chele are almost ex- 
actly alike on the two sides, and in the largest male and largest female give the 
following measurements : — 


Ricut CHELA. Lert CHELA. 
Length. Height. Length of Dactylus. Length. Height. Length of Dactylus. 
No. 6 114mm, 42 62 112 38 62 
o> UW) 68 25 39 68 23 38 
OXYSTOMATA. 
CALAPPIDA. 


Acanthocarpus Alexandri Stimpson. 


Stimpson, Bull. Mus. Comp. Zodl., II. p. 153, 1870. 
A. M.-Epwarps, Ibid., VIII. p. 19, Pl. I. fig. 2, 1880. 
Smiru, Proc. National. Mus., Washington, III. p. 418, 1881. 


Station 345, N.Lat. 40° 1015”, W. Long. 71° 4’ 30”, 71 fathoms. A single 
male recently moulted and very soft, the carapax about 36.0 mm. long and 
36.1 broad. It has also been taken at several stations off Martha’s Vineyard 
by the U. S. Fish Commission in 1880 and 1881, and in living specimens from 
these stations the dorsal surface of the carapax and chelipeds was pale reddish 
orange, deepest in color upon the elevations of the carapax and upon the bases 
of the carpal spines of the chelipeds ; while the carapax beneath, the sternum, 
abdomen, and the under surfaces of the chelipeds and ambulatory legs are 
white, very slightly tinged with reddish. 


DORIPPIDA. 
Cyclodorippe nitida A. M-Epwarps. 
Bull. Mus. Comp. Zo6l., VIII. p. 24, 1880. 


Plate II. Figs. 1-1. 


Station 319, N. Lat. 32° 25’, W. Long. 77° 42’ 30”, 262 fath. One speci- 
men, which gives the following measurements : — 


Station . . 3 : ‘ : : : : . : > veld 

Sex : 5 ‘ ; F h : : s 5 ; é 2 

Length of carapax to middle of front : : See - . 6.1mm. 
“ “¢ including frontal teeth. : 5 : : 6.4 

Breadth between tips of lateral teeth seni G39 


Greatest breadth back of lateral teeth i A é : 6.9 
Length of cheliped .  . : : : : : ; Seo ONO) 
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Length of chela : : : : : of ogra : . 5.0mm. 
Breadth of “ oS TER RE RRO Pal a er 
Length of its dactylus ; : : : : . . . es! 


ms first ambulatory lez : : : - =U 9.0 

« dactylus. : : : . . A ° - - 2.0 

“¢ second ambulatory leg . “ a hel) “esl eal bee 

sé dactylus . ° : . : ° - . . see 

oo iellstayel 5 5 - i ; : : : : ; 2.5 

Breadth of “ come 2D PANT TEL A MORES TS a 
ANOMURA. 
LITHODIDEHA. 


Lithodes Agassizii, sp. nov. 
Plate I. 


This species is allied to L. maia and L. antarctica in having no scale and 
only a single spine at the base of the antenna, and in the general form and 
armament of the carapax and appendages, but differs from them both con- 
spicuously in the rostrum, which is rather short and tridentate, with the lateral 
spines nearly as long as the rostral spine itself. The spines upon the carapax 
and appendages are more numerous and much more acute than in L. maia, and 
the marginal spines of the carapax are not very much larger than the dorsal. 
There are only two adults, both females, in the collection, and these differ 
remarkably from each other, and from three very young specimens, in the 
number and length of the spines upon the carapax and legs. 

In the larger specimen the carapax, excluding the rostrum and spines, is 
about nine tenths as broad as long, with a conspicuous sinus in the middle of 
the posterior margin. The rostrum is very short, with an acute central spine 
scarcely as long as the eye-stalks and with a somewhat shorter lateral spine 
arising either side its base and directed upward and outward. The gastric 
region is swollen and very high, separated from the cardiac by a very deep 
depression, and armed with a pair of small spines just back of the lateral 
spines of the rostrum, and back of these on the highest part of the region with 
two widely separated pairs of much larger spines, while either side there is a 


small spine opposite the large hepatic spine, between which and the obtusely | 


spiniform external angle of the orbit there are two spinigerous angular promi- 
nences in the antero-lateral margin. There is a distinct notch in the antero- 
lateral margin at the cervical suture, but back of this the margin is regularly 
arcuate to the middle of the posterior margin, and is armed with about thirteen 
stout spines, of which the larger are about as large as the hepatic spines. The 
branchial region is considerably convex, and armed, in addition to those upon 
the margin, with about ten large spines, between which there are a consider- 


MUSEUM OF COMPARATIVE ZOOLOGY. - 9 


able number of low obtuse spines or tubercles. The cardiac region is separated 
from the branchial each side by a deep sulcus, is prominent and armed with 
two pairs of large spines, and back of these with a single one in the middle line. 

The eyes, antennule, antennz, and the exposed parts of the oral appendages 
are very nearly asin L. maia. The chelipeds are nearly equal in length, but 
the right is much stouter than the left, are armed with comparatively few and 
small spines, and the digits of the chele are about two thirds of the entire 
length of the chela, slender, tapering, and strongly curved. The ambulatory 
legs are very long, those of the third pair being nearly three times as long as 
the breadth of the carapax excluding spines. ‘The ischial, meral, and carpal 
- segments are armed with only a very few scattered and very small spines, the 
meral segments in the first and second pairs are almost entirely unarmed ex- 
cept a few small spines or teeth along the upper edges, but the propodi, which 
are slender and fully as long as the corresponding meri, are armed along the 
edges with more numerous and very sharp but small spines. The dactyli are 
about half to considerably more than half the length of the corresponding pro- 
podi, slightly curved, acute, and, except near the tips, armed with small and 
acute spines. 

_ The plates of the second somite of the abdomen are armed with numerous 
spines projecting backward and upward, and of which those upon the middle 
plate are longer than those upon the lateral. The plates of the succeeding 
somites of the abdomen are very unequally developed, the plates of the left 
hand side of the third, fourth, and fifth somites being greatly developed at the 
expense of the corresponding plates of the opposite side, so that the outer edge of 
the left side of the fifth segment lies beneath the bases of the cheliped and first 
_ ambulatory leg of the right side, and the small semicircular telson is beneath 

or a very little in front of the base of the second ambulatory leg of the right 
side. 

In the smaller of the adult specimens (PI. I. fig. 1) the carapax, excluding 
rostrum and spines, is proportionally narrower than in the larger specimen, 
being about eight tenths as broad as long, and the spines upon the carapax, 
abdomen, and appendages are much longer and more numerous, the additional 
spines appearing between the large ones corresponding to the spines, or in 
place of the tubercles, on the larger specimen. The rostral spine and the 
spines at its base are absolutely more than twice as long as in the larger speci- 
men and more slender, and about the same proportion holds for all the principal 
spines of the carapax. The external angle of the orbit projects in a spine but 
little shorter than the eye-stalk, and back of it there are two nearly as large 
spines on the antero-lateral margin in place of the two angular prominences of 
the larger specimen. The large hepatic spine and the thirteen large marginal 
spines back of the cervical suture are most of them but little smaller than the 
rostral spine, are directed more upward than outward, and there are nearly as 
many more additional smaller spines alternating with the larger: There isa 
conspicuous additional spine in the middle of the gastric region, and numerous 
additional small spines on other parts of the carapax. 
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The chelipeds and ambulatory legs have about the same proportions as in the 
larger specimen, but are armed with very numerous acute spines, many of 
which are of large size. The spines upon the second somite of the abdomen 
are more numerous, and the larger ones much longer and more slender than in 
the larger specimen. 

The small specimens are all immature, with the carapax excluding the 
rostrum and spines less than 13 mm. in length, and differ so much from the 
adults that they might readily be mistaken for a distinct species. These small 
specimens differ considerably in size, but are all essentially alike. The smallest 
and most perfect one is from the U. 8. Fish Commission dredgings off Martha’s 
Vineyard. In this specimen (Pl. I. figs. 2, 2*) the carapax excluding the 
rostrum and spines is only 12.6 mm. in length and scarcely more than seyen 
tenths as broad as long, but all three of the rostral spines and several spines of 
the carapax proper are more than half as long as the carapax. The spines are 
much fewer in number than in either of the adult specimens, very slender and 
acute, and those at the base of the rostrum are just about as large as the rostrum 
itself. The gastric region is proportionally very much larger than in the adults, 
but is high and separated from the cardiac region by a deep sulcus, as in them, 
and is armed with six slender spines, — two pairs on the highest part of the 
region, of which the anterior pair are almost as long as the rostrum, but the 
posterior considerably shorter, and a still smaller lateral spine each side. 
There are two pairs of slender spines on the anterior part of the cardiac region, 
the anterior a little longer and the posterior a little shorter than the posterior 
gastric spines. The single hepatic spine each side is nearly as long as the 
rostrum. The external angle of the orbit projects forward in a long and slen- 
der spine, back of which are two smaller spines on the antero-lateral margin. 
There are about twelve slender spines on the lateral and posterior margin back 
of the cervical suture each side, but they are all small compared with the other 
spines of the carapax and about half of them are inconspicuous, and above 
these on either branchial region there are six much larger spines, of which two 
near the middle of the region are as long | as the posterior gastric, but the others 
considerably shorter. 

The eye-stalks and eyes are small and proportionally but little larger than 
in-the adult, but there are two or three sharp spines projecting in front over 
the eye in place of some inconspicuous tubercles in the adults. The anten- 
nule, antennze, and the cboscd parts of the oral appendages, are nearly as in 
the adults. 

The chelipeds are nearly as unequal as in the adults, and are armed with 
very much longer and more slender spines, several of those upon the distal part 
of the merus inal upon the carpus being longer than the carpus itself. The 
ambulatory legs have about the same proportions as in the adults, but the 
spines with which they are armed are fully as long as those upon the chelipeds, 
the longer ones, as in the chelipeds, being upon the distal parts of the meri 
and upon the carpi. 

The abdomen is symmetrical. The second somite is made up of three calci- 
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fied and spiny plates, nearly as in the adult female. The third, fourth, and 
fifth somites are soft, scarcely at all calcified, and show no distinct division 
into somites. The sixth is small and sunken for its whole length in the 
proximal somites, while the seventh is still smaller and rounded at the ex- 
tremity. 

Four of the five specimens seen give the following measurements : — 


SraOnMe me mee Veena toe a) ray O20) SO5MNS208 326 
Sexue: : : . Young. Young. 9 2 
Length of pees Henin TOstEMIn! and posterior 
spines . : : . 17.5 254+ 115 1389 
Length of carapax eoinding “og pir and aaxtiettor 
spines : ‘ 9.1 12.6 90 123 
Breadth of carapax Benreen “sine a inepeidie sins, 13.5 18+ 57 64 
es ee ce “branchial spines, 13.0 18+ 87 117 
Greatest breadth of carapax excluding spines. i hOLGiuee DO dae LO 
Length of rostrum : : , : 7.3 OF 17 8 
se spines at base of sag ‘ ; ptees Muley |G 7 
sé anterior gastric spines. : : : WO. UOyS 12 5 
ef oeercardiac : 0 : : 8 Osh SD. 1 WO 5 
a right cheliped : A : : 6) MEO 10) TAG). yal 
ce “6 chela : : é ; . Ona .OLOL nL Oo 66 
Ipreadthivot. “m1 <* : : : : : UG) Pals TNS}, ss 
Length of dactylus of right eel : 5 : SB, OO Bis aid 
. left cheliped : : ; : o alisO) OKO AS; 7h 
ef “ chela 0 : 5 ¢ . of CO EHS) GO) Bz 
Breadth of ef : : : : Lea eee aig) 
Length of dactylus of left drab : : : - 38 5.5 36 444 
«6 first ambulatory leg : : : 18.5 30.0 220 270 
i second =“ < BBO o Miesa), NYS) Bs). uz Bal@) 
i a - ed Slo B20 260m va20 
Greatest expanse of ambulatory eae : i . 43.0 65.0 560 720 
Station. N. Lat. W. Long. Fathoms. 
305 41° 33/ 15” 65° 51! 25” 810 
326 33° 49/ 15/7 76° 0! 50” 464 
329 34° 39’ 40" 75° 14’ 40” 603 


Also taken by the U. S. Fish Commission, off Martha’s Vineyard, in 1881. 
Stations 1028 and 1029, 410 and 458 fathoms; one young specimen in each 
case. 


WY BULLETIN OF THE 


PAGURIDEA. 


PAGURIDZ, 


Hupagurus Kréyeri Stimpson. 


Eupagurus Kréyeri Stimpson, Ann. Lyceum Nat. Hist. New York, VII. p. 89 (43), 
1859. 
Smiru, Trans. Conn. Acad., III. p. 28, 1874; Ibid., V. p. 48; Proc. National 
Mus., Washington, III. p. 428, 1881. 
Eupagurus pubescens Kroyer, in Gaimard, Voyages en Scandinavie, Pl. II. fig. 1, 
1849 (non Kroyer, Naturh. Tidssk., II. p. 251, 1839). 


Station. N. Lat. W. Long. | Fathoms. Specimens, 
303 41° 34! 30” 65° 54’ 30” 306 6 
306 41° 32’ 50” 65° 55! 0” 524 + 
dll 39° 59! 30” TO2TEY OY 143 2 in Epizoanthus. 


Nearly all the specimens I have seen from deep water off the Southern coast 
of New England are small, and the great majority of them were inhabiting 
carcineecia overgrown by or composed of Lpizoanthus Americanus Verrill. 


Eupagurus politus, sp. nov. 


Plate Il. Fig. 5. 


The carapax is not suddenly narrowed at the bases of the antenne, where 
the breadth is equal to the length in front of the cervical suture, and not ros- 
trated, the median lobe of the front being broadly rounded and not projecting 
as far forward as the external angles of the orbital sinuses, which are acute and 
each usually armed with a short spine. 

The eye-stalks, including the eyes, are nearly four fifths as long as the 
breadth of the carapax in front, stout, and expanded at the very large black 
eyes, which are terminal, not oblique, compressed vertically, and broader than 
half the length of the stalks. The ophthalmic scales are small, narrow, and 
spiniform at the tips. 

The peduncle of the antenna is about as long as the breadth of the carapax 
in front, and the ultimate segment about a third longer than the penultimate. 
The upper flagellum is much longer than the ultimate segment of the pe- 
duncle, while the lower is only about half as long as the upper, slender, and 
composed of ten to twelve segments. The peduncle of the antenna reaches 
slightly beyond the eye. The acicle is slender, slightly curved, and reaches 
to the tip of the peduncle, and inside its base there is a minute tooth, while 
outside there is a straight spine toothed or spined along its inner edge, acute at 
the tip and half as long as the acicle itself. The flagellum is nearly naked, 
and about three times as long as the carapax. 
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The exposed parts of the oral appendages are very nearly as in L. bernhardus. 

The chelipeds are longer, much narrower, and more nearly equal in size than 
‘in £. bernhardus, and, as in that species, are almost entirely naked, but beset 
with numerous tubercles and low spines. The right cheliped is about as long 
as the body from the front of the carapax to the tip of the abdomen. The 
merus and carpus are subequal in length, while the chela is about once and 
a half as long as the carpus. The carpus and chela are rounded above and 
armed with numerous tubercles, which are smaller and more crowded on the 
chela than on the carpus, but the surface between the tubercles is smooth and 
polished. The dorsal surface of the carpus is limited along the inner edge by 
a sharp angle armed with a double line of tubercles, while the outer edge is 
rounded, The chela is very little wicer than the carpus, and is narrowed from 
near the base to the tips of the digits, and both edges are rounded. The digits 
are rather slender, about half as long as the entire chela, slightly gaping, with 
acute and strongly incurved chitinous tips, and the prehensile edges armed 
with a very few obtuse tuberculiform teeth. The left chela is much more 
slender than the right, but reaches to or a little by the base of its dactylus. 
The carpus is slender, higher than broad, only slightly expanded distally, and 
with the narrow dorsal surface flattened and margined either side with a single 
line of spiniform tubercles. The chela is about a third longer than the carpus, 
slender, about two and a half times as long as broad, and the dactylus about 
two thirds the entire length. The dorsal and outer surface is tuberculose, and 
a low obtuse ridge extends from near the middle of the base along the pro- 
podal digit, which tapers from the base to the tip, while the dactylus is smooth 
except for a few fascicles of sete, more slender than the propodal digit, and 
tapered only near the tip. The chitinous tips of the digits are slender, acute, 
and strongly incurved, and the prehensile edges are sharp, and armed with a 
‘closely set series of slender spines or sete. 

The ambulatory legs reach considerably beyond the right cheliped, and the 
second pair reach to the tips of the first pair. .In both pairs the meri and pro- 
podi are approximately equal in length and longer than the carpi, while the 
dactyli are about once and a half as long as the propodi, slender, strongly 
curved, and distally strongly twisted. The two posterior pairs of thoracic legs 
and the abdominal appendages are very nearly as in E. bernhardus. 

In life the general color of the exposed parts is pale orange, the tips of the 
chelze and of the ambulatory legs white, the eyes black. 

The eggs are very large, and few in number as compared with the ordinary 
species of the genus, being 1.0 to 1.1 mm. in diameter in alcoholic specimens, 
while in EZ. bernhardus they are only 0.45 to 0.50 mm. in diameter. 

Three specimens give the following measurements : — 


Station ., 4 3 ; F Q A U6 309 309 
Sex 9 3 3 


Tsength from front of carapax to tip of abdomen 25.0 mm. 40.0 mm. 50.0mm. 
“ of carapax along median line 5 OL 16.0 21.0 
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Breadth of carapax in front 7 5 c . 55mm. 8.6mm. 11.0mm. 
Length of eye-stalks : : , : 4.7 6.2 7.8 
Greatest diameter of eye . 5 : : | QT 3.5 4.1 
Length of right cheliped ; ; ; 2 |, 8010 40.0 56.0 
Hi : . : : , Saas 11.3 14.5 
‘ chela : : . : : Pe YH 0) 16.0 22.7 
Breadth of chela ‘ 4 : ; : SDs 8.3 11.0 
Length of dactylus . ; : : : : 6.1 9:1 11.9 
«left cheliped : ; : . 25.0 37.0 48.0 
SS carpus. é 2 : . : 6.1 10.0 12.0 
‘6 chela . 5 . i c : a Wh 13.5 17.5 
Breadth of chela. : ; : : : 4.0 5.8 7.5 
Len; ell of dactylus. : ; buy Bee 8.8 11.2 
first ambulatory leg, Pals pide 36.0 67.0 
propodus  ., ; : : : nes 14.5 
«< dactylus: : 3) LIES 22.0 
€é second ambulatory Tee, Bete fils 38.0 54.0 73.0 
& propodus . : : ; : 6 8.8 12.0 16.0 
ss dactylus ! : Z : - 13.0 17.0 23.0 
Station. N. Lat. W. Long. Fathoms. Specimens. 

309 40° 11’ 40” 68° 22’ 0” 304 3 

310 39° 59! 16” 70° 18’ 30” 260 2 

336 38° 21’ 50” UH NOE 197 5 


It has also been taken, and in great abundance, by the U.S. Fish Commis- 
sion, off Martha’s Vineyard and off the Capes of the Delaware, in 65 to 365 
fathoms, and is the species which I have referred to, in Proc. National Mus., 
Washington, III. p. 428, 1881, as “ Hunagurus, sp.” 


CATAPAGURBUS A. M.-Epwarps. 


Catapagurus A. M.-Epwarps, Bu’l. Mus. Comp. Zool., VIII. p. 46, 1880 (Dec. 29). 
Hemipagurus SmMitH, Ann. Mag. Nat. Hist., 5th ser., VII. p. 148, Feb. 1881 ; Proc. 
National Mus., Washington, III. p. 422, 1881. 


I have no doubt that my genus is synonymous with that of Milne-Edwards 
as indicated above, but I am quite unable to tell from the description alone 
whether one of my species is synonymous with the single species, C. Sharrert, 
described by Milne-Edwards. C. Sharrert agrees more nearly in size with 
H. socialis than H. gracilis, but wilf very likely prove to be distinct from 
either, and until this can be determined Bauistactorly, it seems best to refer 
both my species to Catapagurus. 

The genus differs from Spiropagurus Stimpson in the form and position of 
the sexual appendage (formed by the permanent extrusion of a portion of the 


Ol 
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vas deferens) of the last thoracic somite of the male, which arises from the 
right coxa, and is curved in one plane round the right side of the abdomen ; 
while in Spiropagurus the appendage arises from the left coxa, and is spirally 
curved. 

The carapax is short and broad, and the anterior margin is obtuse, and does 
not wholly cover the ophthalmic somite between the eyes. The portion in 
front of the cervical suture is indurated, but all the rest of the carapax is very 
soft and membranaceous, without any distinct induration along the cardiaco- 
branchial suture. The ophthalmic scales are well developed. The eye-stalks 
are short and the cornea expanded. The antennule, antenne, and oral ap- 
pendages are similar to those in Hupagurus ; the exopods of all the maxillipeds 
are, however, proportionally much longer than in that genus. There are 
eleven pairs of phyllobranchiz, arranged as in Hupagurus bernhardus, but the 
two anterior pairs connected with the external maxillipeds are very small, and 
composed of a few flattened papilla. The chelipeds are slender and unequal. 
The first and second pairs of ambulatory legs are long, and have slender, com- 
pressed, and ciliated or setigerous dactyli; the third pair are only imperfectly 
subcheliform. 

In the male, the second, third, and fourth somites of the abdomen bear small 
appendages upon the left side, as in most of the allied genera, but the fifth 
somite is destitute of an appendage ; in the female, the appendages of the 
second, third, and fourth somites are biramous and ovigerous, and there is 
usually a rudimentary uniramous appendage upon the fifth somite, as in the 
allied genera.* The uropods are very nearly or quite symmetrical, the rami 
of the right appendage being very nearly or quite as large as that of the left. 
The telson is bilobed at the extremity. 

As might be expected, the unsymmetrical development of the external sexual 
appendages of the males of the two species here described corresponds to a like 
unsymmetrical development of the internal sexual organs, and the following 
incomplete observations, made on ordinary alcoholic specimens in which the 
abdominal viscera are not sufficiently well preserved for a full anatomical or 
histological investigation, appear of sufficient importance to notice here, espe- 
cially as nothing appears to be known of the internal structure of either species 
of Spiropagurus. : 

The right testis and vas deferens are much larger than the left. The lower 
part of the right vas deferens, in all the adults examined, is much more dilated 
than the left, and is filled (as is also the external part of the duct) with very 
large spermatophores of peculiar form. The left vas deferens is slender, much 
as in Hupagurus bernhardus, terminates in a small opening in the left coxa of 
the last thoracic somite, as in ordinary Paguroids, and contains spermatophores 
somewhat similar in form and size to those of Hupagurus bernhardus. In alco- 


* In many of the best preserved and most perfect females of C. socialis examined 
T can find no trace whatever of this appendage of the fifth somite, while in others it 
is very easily seen. 


16 BULLETIN OF THE 


holic specimens of C. socialis the spermatophores from the left vas deferens are 
approximately 0.16 mm. long and 0.035 mm. broad, with a slender neck about 
a third of the entire length, and a very thin and delicate lamella for a base.. 
The spermatophores from the right vas deferens are over 2 mm. in total length ; 
the body itself is oval, approximately 0.40 mm. long and a third as broad ; at 
one end it terminates in a very long and slender process, two or three times as 
long as the body ; at the other end there is a similar but slightly stouter 
process, a little longer than the body, and expanding at its tip into a broad and 
very delicate lamella, approximately 0.35 mm. long by 0.20 mm. broad. 


Catapagurus socialis. 
Hemipagurus socialis Smit, Proc. National Mus., Washington, III. p. 423, 1881. 


Male. —The part of the carapax in front of the cervical suture is about a 
fifth broader than long, with the sides nearly parallel ; the front margin sinu- 
ous, curving slightly forward in the middle and each side between the eye-stalks 
and the peduncles of the antenne, the middle lobe thus formed being scarcely 
more prominent than the lateral lobes, each of which is armed with a minute 
spine, projecting forward just inside of the peduncle of the antenna ; between 
these spines the edge of the front is upturned in a sharp marginal carina, which 
terminates each side in the spines themselves. The dorsal surface of this part 
of the carapax is convex in both directions, the protogastric lobes are protuber- 
ant and well marked, and nearly the whole surface is roughened and more or 
less tuberculose, with transverse scabrous elevations, which give rise to numer- 
ous hairs. The branchial regions are slightly swollen, so that the breadth of 
the carapax posteriorly is greater than in front. All the portions back of the 
cervical suture are smooth and membranaceous. 

The eye-stalks are about half as long as the carapax in front of the cervical 
suture, flattened and expanded distally, where they are about three fourths 
as broad as long. The eye itself is black, and the cornea extends round either 
side so as to be crescent-shaped as seen from above. The ophthalmic scales 
are less than half as long as the eye-stalks, narrow, triangular, and acute. 

The first and second segments of the peduncle of the antennula are subequal 
in length, and the ultimate segment nearly once and a half as long as the penul- 
timate, and almost as long as the eye-stalks. The superior or major flagel- 
lum is nearly as long as the ultimate segment of the peduncle; the thick, 
ciliated basal portion consists of about fourteen segments, and the slender 
terminal portion, which is nearly once and a half as long as the basal, of about 
five very slender and subequal segments. The minor flagellum is about two 
thirds as long as the major, and composed of about eight segments. The 
peduncle of the antenna reaches by the eye nearly the length of the last seg- 
ment, which is about as long as the greatest diameter of the eye. The acicle 
is slender, acute, and slightly longer than the last segment of the peduncle. 
The flagellum reaches beyond the tips of the ambulatory legs. 
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The chelipeds are slender and very nearly equal in length, but the right is 
very much stouter than the left. In the right cheliped the merus and carpus 
are subequal in length, together nearly twice as long as the carapax, and both 
are rough and obscurely spinous, the spines being most conspicuous on the 
edges of the upper surface of the carpus, which is fully three times as long as 
broad, flattened above, and angular, but not distinctly carinated along either 
side. The chela is not far from twice as long as the carpus, nearly three times 
as long as broad, compressed vertically, evenly rounded, smooth and nearly 
naked ubove, but clothed with long, soft hair beneath; the digits are longi- 
tudinal, not gaping, and the dactylus is about two thirds as long as the basal 
portion of the propodus, and its prehensile edge is armed with a broad tooth 
near the middle. In the left cheliped the merus and carpus are similar to 
those of the right, but much more slender and a little longer ; the carpus is 
about six times as long as broad, and the edges of the upper surface are rather 
more sharply angular than in the right ; the chela is shorter than the right, but 
very slender, smooth, and nearly naked ; the digits are similar, longitudinal, 
slightly longer than the basal portion of the chela, compressed, slightly curved 
downward toward the tips, but the prehensile edges straight and very minutely 
serrate. 

The ambulatory legs are very nearly equal in length, and slightly overreach 
the chelipeds ; the merus is about as long as the left chela, and roughened with 
small spines on the upper and under edges ; the propodus is shorter than the 
merus, compressed, smooth, and ciliated along the edges; the dactylus is a 
little longer in the second than in the first pair, but in both shorter than the 
propodus, very strongly compressed, very slightly twisted, about ten times as 
long as broad, and thickly ciliated along both edges, except for a short distance 
along the lower edge near the tip. 

The female is smaller than the male, and has proportionally shorter am- 
bulatory legs, and chelipeds very much shorter and much more alike. The 
right chela is only about a third longer than the carpus, little more than a 
third as broad as. long, and the digits are slender and nearly as long as the 
basal portion. The left cheliped is proportionally stouter than in the male, 
and thus approximates to the right; the chela itself is scarcely more than a 
third longer than the carpus. The ambulatory legs overreach the chelipeds 
by nearly or quite the full length of the dactyli, but all the segments have very 
nearly the same relative proportions as in the male. 

The eggs are few in number and very large, being about a millimeter in 
diameter in alcoholic specimens. 

In young males the chelipeds and meibalatory legs are similar to those of the 
female. 

Two specimens from Station 314 give the following measurements :— 


Sex . , : : ; : : : : ; Stee se) 
Leneth from front of carapax to tip of abdomen . . 18.0 mm. 15.0 mm. 
“ of eye-stalks ; : ‘ ‘ ‘ ozs 2.5 
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Greatest diameter of eye ’ : : : : . 20mm, 1.6mm. 
Length of right cheliped : : : . : 30.0 15.0 

a chela . : d s : : : Bee Ws) 5.2 
Breadth of propodus . : : : 4 4.4 1.9 
Length of left cheliped . s - : : é . 26.0 14.5 

Se chela . : : i : ; 9.5 5.0 
Breadth of propodus : : ; , : - 2.0 1.2 
Length of first ambulatory leg, right side. : : 32.0 19.5 


The carcinceecium is very rarely a naked gastropod shell; in most of the 
specimens seen it is either built up by a colony of Epizoanthus Americanus, or 
is made up in a somewhat similar way by the single polyp of Adamsia sociabilis 
Verrill, the base secreted by the Adamsia being expanded on either side and 
united below so as to enclose the crab in a broadly conical cavity, with only a 
slight spiral curvature. The nuclei about which these polypean carcineecia 
are formed are of various origins ; the majority of the Adamsia carcinecia 
appear to have been built upon fragments of pteropod shells, in some cases 
upon bits of worm-tubes, in one case upon the entire shell of a Cadulus, the 
greater part of the shell being left protruding from the base of the polyp. In 
the carcineecia formed by Epizoanthus the nucleus seems usually to have been 
absorbed, so that nothing is left distinguishable from the colony of polyps 
itself. In some cases the Adamsia has completely overgrown a small Epizoan-— 
thus carcincecium, so that when the Adamsia is removed a perfect Epizoanthus 
carcincecium is found beneath as a nucleus. The carcincecium of this species, 
and of C. gracilis as well, does not cover the animal to the same extent as is 
usual in the species of Hupagurus, the anterior part of the carapax being appar- 
ently constantly exposed, and its induration fitting the animal for such expos- 
ure. The Hpizoanthus carcincecia are, however, very often disproportionately 
large for the crabs inhabiting them, having grown out either side until they 
are several times broader than long. In spite of these often enormous carci- 
neecia, both species of the genus probably swim about by means of the ciliated 
dactyli of the ambulatory legs, as Spiropagurus spiriger has been observed to 
do by Stimpson (Proc. Acad. Nat. Sci. Philadelphia, 1858, p. 248 (86), 1859). 


Station. N. Lat. W. Long. Fathoms. — Specimens. 
311 39° 59! 30” OL 2 NOW 143 6 
313 SOO Bil? BO” 78° 45! 0” 75 2 
314 Be Wake OM 78° 44’ 0! 142 — 1000-L 
315 B27 184207 hes BBY (Oi 225 4 
316 BO) (7! OO” 78° 37° 30” 229 1 
327 BOY BO” 76° 10/ 30” 178 8 
344 AO? I OW TAOS eh OY 129 40-+- 
345 402 1101 115 Te AY BO” 71 5 


This species was taken in great abundance, in 51 to 250 fathoms, off Martha’s 
Vineyard, by the U. S. Fish Commission, in 1880 and 1881. 
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Catapagurus gracilis. 
Hemipagurus gracilis Smit, Proc. National Mus., Washington, III. p. 426, 1881. 


This is a smaller and more slender species than the last, and is readily dis- 
tinguished from it by the smooth carapax, the longer and more slender eye- 
stalks, the long and acicular ophthalmic scales, and by the narrow dactyli of 
the ambulatory legs being longer than the corresponding propodi. 

Male. — The carapax in front of the cervical suture is flat, smooth, nearly 
naked, and scarcely at all areolated. The anterior margin is rather more 
strongly sinuous than in C. socialis, and the lateral lobes are slightly angular 
and each is tipped with a minute spine, as in that species, but the marginal 
carina between these spines is much less distinct. 

The eye-stalks are more than half as long as the carapax in front of the 
cervical suture, flattened and expanded distally, but only about half as broad 
as long. The eyes themselves are as in C. soctalis. The ophthalmic scales are 
more than half as long as the eye-stalks, and are acicular and regularly acute. 

The ultimate segment of the peduncle of the antennula is as long as the eye- 
stalk and nearly twice as long as the penultimate segment. The major flagel- 
lum is as long as the ultimate segment of the peduncle, the basal portion of 
about eight segments, the terminal portion three times as long and of about 
five subequal and very slender segments. The minor flagellum is about half 
as long as the major, and composed of about six segments. The antenne are 
very much as in C. soczalis. 

The chelipeds are nearly equal in length and similar to those of C. socialis, 
but in the right cheliped the inner edge of the upper surface of the carpus is 
angular, and armed with a regular series of twelve to eighteen small spines, 
while the outer edge is rounded and unarmed ; and the prehensile edge of the 
dactylus is armed with two irregular and indistinct teeth, corresponding with 
two irregular emarginations in the edge of the digital portion of the propodus. 
In the left cheliped the outer edge of the upper surface of the carpus is slightly 
rounded and scarcely at all spinulous, while the inner edge is armed as in the 
right cheliped. The left chela differs from that of C. soczalis, in having the 
digital portion of the propodus considerably stouter than the dactylus, particu- 
larly toward the base. 

The ambulatory legs are proportionally as long as in C. soctalis, but more 
slender ; in both pairs the dactylus is longer than the propodus, curved slightly 
near the tip, about sixteen times as long as broad, sparsely ciliated along the 
upper edge, and very slightly setigerous along the lower. 

The female differs from the anal as in C. socialis, but to a very much less 
extent, the chelipeds and ambulatory legs being only a little shorter than in 
the male, and the right cheliped only a little eee stout and a little more like 
the left than in the male, 

The eggs are few and nearly as large as in C. qociaieae 

The carcincecia are similar to those of the last species. 
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Station. N. Lat. W. Long. Fathoms. Specimens, 
344 AQ (Oy! 102 58/9107 129 1 
345 40° 10! 15” More 30u rl 3 


Also taken by the U. 8. Fish Commission, in 51 to 155 fathoms, off Martha’s 
Vineyard, in 1880 and 1881. 

Two specimens from Fish Commission Station 874, 85 fathoms, give the 
following measurements : — 


Sexes. : : ; ; : gf Q 


Length, from front of carapax to tip of abdomen 12.0 mm. 11.2 mm. 
Length of eye-stalk . : ! : 5 ; ee so 1.5 
Greatest diameter of eye . ; ‘ ; 5 : ell 0.9 
Length of right cheliped : : 4 : oe llorZ 11.2 
ss chela 4 i : 5 5 : : 6.0 4.4 
Breadth of chela . : , 5 3 j 5 hy ae 1.8 
Length of left cheliped . : ; : : . 13.6 10.0 
ie chelagn! : 4 : 5 : : 0) 3.6 
Breadth of chela 4 : 3 : : : ; ie 1.0 
Length of first ambulatory leg, right side. : . 16.1 12.8 
PARAPAGURIDAL. 


The genus Parapagurus differs so widely from all other Paguridea in pos- 
sessing trichobranchiz instead of phyllobranchiz, that it ought, undoubtedly, 
to be separated as a distinct family on this character alone. 


Parapagurus pilosimanus Smiru.* 


Trans. Conn. Acad., V. p. 51, 1879; Proc. National Mus., Washington, III. p. 428, 
1881. 


Plate II. Figs. 4-4', 


Station. N. Lat. W. Long. Fathoms. Specimens. 
306 4}°' 32" 507 65315570” 524 1 young. 
309 40° 11’ 40” 683 227) .07 304 a 
322 BBR Oe Oe 76° 32! 15” 362 2¢ 


This species has also been taken, and in considerable abundance, by the 
U. S. Fish Commission, in deep water off Martha’s Vineyard. At Station 


*® A. Milne-Edwards in a recent report on the explorations of the ‘‘ Travailleur,” in 
the Comptes-Rendus of the Academy of Sciences, Paris, Dec. 1881 (Ann. Mag. Nat. 
Hist., 5th ser., IX. p. 42, 1882), states that his Zupagwrus Jacobii from the ‘‘ Blake v 
dredgings (Bull. Mus. Comp. Zoél., VIII. p. 42, 1880) is identical with this species, 
of which specimens were sent to him last June. 
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947, 312 fathoms, three hundred and ninety-three specimens, nearly all adults 


and many of them very large, were taken at one haul of the trawl. 


The carcineecia of all the specimens seen are formed by colonies of Epizoan- 
thus paguriphilus Verrill, which at first invest spiral shells which are finally 
absorbed by the basal coenenchyma of the growing polyps. 


GALATHEHIDA. 


Galacantha rostrata A. M.-Epwarps. 


Bull. Mus. Comp. Zool., VIII. p. 52, 1880. 


Plate IX. Figs. 2, 2%. 


Station 340, N. Lat. 39° 25’ 30”, W. Long. 70° 58’ 40”, 1394 fathoms ; and 


Station 341, N. Lat. 39° 38’ 20”, W. Long. 
which give the following measurements : — 


Station | 

Sex : 

Length from tip of naetaeen to tip of paler 
“of carapax to bases of rostral spines 

Greatest breadth excluding spines 


_ “GC  ihmglhuad nares 8 
Length of rostrum above its lateral spines 
ie gastric spine . 


Greatest prewael of abdomen, cme daria 
“¢ diameter of eye 

Length of cheliped 
ne chela 
a dactylus 
“ . first ambulatory leg 
“posterior leg 


MUNIDOPSIS WHITEAVES. 


Munidopsis WHITEAVES, Amer. Jour. Sci., 3d ser., 


70° 56’, 1241 fathoms ; two males, 


340 
g 
62.0 mm. 
28.8 
Qas2, 
26.7 
8.0 


VII. p. 212, 1874. 


Galathodes A. M.-Epwarps, Bull. Mus. Comp. Zoél., VIII. p. 53, 1880. 


Munidopsis curvirostra WHITEAVEs. 


Amer. Jour. Sci., 3d. ser., VII. p. 212, 1874; Report on further Deep-sea Dredging 


Operations in the Gulf of St. Lawrence [in 1873], p. 17, 1874. 


Plate VIII. Figs. 2, 3, 3°. 


Station 325, N. Lat. 33° 35’ 20’, W. Long. 76°, 647 fathoms, one small male, 


which gives the following measurements : — 
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Length from tip of rostrum to tip of telson . ; : : . 160mm. 
“of carapax 3 : : : : : : 5 ; 10.4 
Greatest breadth of carapax . : : . 5 3 5 . Oe 
Diameter of eye . . : ‘ ° ‘ ; : ; : 0.8 
Length of cheliped . : : ; : ; . - : 2 ae 
SU achelany: : : : : ; ; ; 5 5.9 


I have compared this specimen with the original specimens from the Gulf of 
St. Lawrence described by Whiteaves, and find no differences of any impor- 
tance whatever. The species is perhaps identical with some one of the ten 
species of Galathodes described by Milne-Edwards, but with which, if with 
any, 1t seems impossible to determine from the descriptions alone. 


Munida, sp. indet. 


Munida Caribea ? Smiru, Proc. National Mus., Washington, III. p. 428, 1881. 


Plate X. Fig. 1. 


Station. N. Lat. W. Long. Fathoms. Specimens. 
311 39° 59! 30” TOR? OM 143 «Bra 
314 32° 24’ 0” 78° 44’ QO” 142 50-L 

| Gia) S218) 201 874300017 225 1 
333 35° 45! 25!’ 74° 50’ 30” 65 100 + 
335 38° 22! 25” 73° 33/ 40” 89 él 
336 38° 21’ 50” 73° 32/ 0” 197 6 
344 AOS LEEK Ol 102 538004 AS iss 1 


Also taken in great abundance in the U. 8. Fish Commission dredgings off 
Martha’s Vineyard, in 1880 and 1881, in 65 to 200 fathoms. 

This species will probably prove identical with one of the eleven species 
enumerated by A. Milne-Edwards in his report on the “ Blake” crustacea from 
the West Indies, but with which one it is not possible to tell from the descrip- 
tions alone. Before the publication of Milne-Edwards’s report I referred this 
species doubtfully, as indicated above, to Munida Caribea of Stimpson, de- 
scribed from a single very small specimen, but it is probably not the species 
referred to the Caribea by Milne-Edwards. It is now impossible to tell with 
certainty to which of the numerous Caribbean species Stimpson’s really belongs, 
but it is perhaps best to restrict it to the one called Caribea by Milne-Edwards, 
whatever that may be, although he gives no description whatever. 
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MACRURA. 


ERY ONTIDA. 


Pentacheles sculptus. 
Plates Ill. and IV. 


Polycheles sculptus Smith, Ann. Mag. Nat. Hist., London, 5th ser.,V. p. 269, April, 
1880; Proc. National Mus., Washington, II., 1879, p. 345, Pl. VII., 1880. 

Pentacheles spinosus A, M.-Epwarps, Bull. Mus. Comp. Zool., VIII. p. 66, De- 
cember, 1880. 


Station. N. Lat. W. Long. Fathoms. Specimens. 
325 33° 35! 20” US OF OY 647 1 young, 44 mm. long. 
326 aia EY IGM UO? OY ROW 464 1¢,29 
329 34° 39’ 40” 75° 14’ 40” 603 2¢ 


This species was first described from a single imperfect specimen taken by a 
Gloucester fisherman, off the coast of Nova Scotia, N. Lat. 43° 10/, W. Long. 
61° 20’, in 250 fathoms, so that the specimens recorded above, and a large 
female with eggs, taken, Nov. 16, 1880, off the mouth of Chesapeake Bay, 
N. Lat. 37° 24’, W. Long. 74° 17’, 300 fathoms, Station 898, by Lieut. Tanner, 
on the U. 8. Fish Commission Steamer “ Fish-Hawk,” afford an opportunity for 
a more complete description than that originally given. 

The sides of the carapax are nearly parallel posteriorly, but arcuately con- 
vergent anteriorly, and the greatest breadth is just in front of the cervical 
suture, and is about three fourths of the length along the median line. As 
seen from above, the anterior margin is concave in outline, so that the acute 
and spiniform lateral angles are much in advance of the rostrum, which is 
armed with two spines close together and projecting obliquely upward and 
forward. About a third of the space between the median line and the lateral 
angle each side is occupied by a very deep orbital sinus nearly parallel with the 
lateral margin, considerably deeper than broad, somewhat narrowed and evenly 
rounded posteriorly, and completely filled by the large ophthalmic lobe. On 
the inner side of this sinus the frontal margin projects in a small spiniform 
tooth, but outside the margin is unarmed and curves regularly to the lateral 
angle. Just behind the orbital sinus there is a smooth and evenly curved 
depression in the surface of the carapax exposing a small area on the posterior 
part of the ophthalmic lobe, more fully described beyond. The cervical suture 
divides the dorsal surface of the carapax into two pretty nearly equal portions, 
and is deep and conspicuous, but is indicated in the lateral margin, each side, 
by a slight emargination only, which is scarcely deeper than the emargination 
between the anterior and posterior lobes of the hepatic region. The lateral 
margin is armed, on the anterior lobe of the hepatic region, with (including the 
anterior angle) six, or rarely only five, small and slender spiniform teeth di- 
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rected forward, and on the posterior lobe with three more. The lateral margin, 
behind the cervical suture, is armed with six to eight similar teeth, which 
become successively more remote posteriorly. There is a slight median carina 
extending the whole length of the carapax, and armed, behind the two rostral 
spines, first with a single small spine directed forward, then with two side by 
side and very close together, then with one, then with two on the posterior 
edge of the cervical suture, then with two more, and finally with two some- 
what larger and more widely separated spines projecting forward from the 
anterior edge of the broad and prominently raised posterior margin. In front 
of the cervical suture there is an irregular longitudinal dorso-lateral line of five 
minute spines each side, and back of these a single spine each side on the pos- 
terior edge of the cervical suture. Extending from the posterior margin nearly 
to the cervical suture, there is a sharp sublateral carina parallel to the lateral 
margin, about a third of the way from it to the median carina, and armed with 
five or six small spines. 

The ventral regions of the carapax (Pl. IV. fig. 1) are inflected each side at 
a very acute angle with the dorsal surface, and, the sternum being narrow, the 
ventral regions are very broad. The ventral region each side is divided longi- 
tudinally into three approximately equal parts by two prominent carine ; the 
outer carina (marking the pleurotergal suture?) extends from the anterior 
margin at the base of the antenna, ina slightly sinuous line, toward the postero- 
lateral margin of the carapax; the anterior half is very prominent, and armed 
with small spines directed outward, while the posterior half is much less con- 
spicuous, unarmed, and disappears entirely before reaching the posterior angle 
of the carapax. The inner carina extends along the branchial region from near 
the base of the first leg quite to the postero-lateral angle of the carapax ; the 
extreme anterior portion is not prominent, but from opposite the third leg 
posteriorly it is very prominent, acute, and armed with ten to fifteen sharp 
spines. The outer of the three longitudinal regions thus marked out is divided 
transversely by the cervical suture, and the anterior portion (subhepatic region) 
is divided transversely into an anterior and a posterior lobe by a groove nearly 
or quite as conspicuous as the cervical. In the fronta] margin of this anterior 
lobe, and near its inner side, there is a deep sinus corresponding to the orbital 
sinus of the dorsal surface, but not quite as wide, and open nearly to the dorsal 
surface, except where it is crossed by a protuberance from the ventral portion 
of the ophthalmic lobe. 

On the upper surface of the carapax, the orbital sinus, each side, is com- 
pletely filled by the dorsal part of the ophthalmic lobe, of which the anterior 
margin is slightly concave in outline and continuous with the anterior margin 
of the carapax, but has a small tubercle near the middle. The dorsal surface 
of the lobe is smooth, calcareous, and opaque, and on a level with the adjacent 
surface of the carapax except posteriorly, where a small oval area of the ex- 
tremity of the lobe is exposed by a depression in the carapax. This oval area 
is thin, semitranslucent, and not calcareous, and has every appearance of being 
a true corneal area, although I am unable to detect any eee of facets. The 
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carapax along the margins of the sinus is in close contact with the ophthalmic 
lobe. From the lower portion of each ophthalmic lobe there is an elongated 
cylindrical and somewhat conical, but obtuse and pointed protuberance, of 
which the base rests in a transverse groove in the base of the antenna, while the 
terminal portion extends well across the open ventral side of the orbital sinus. 
Upon the obtuse extremity of this protuberance there is a nearly circular area 
similar to the cornea-like area at the posterior extremity of the dorsal part of 
the lobe. 

The peduncles of the antennule are very stout, being stouter even than the 
peduncles of the antenne. The basal portion of the proximal segment is longer 
than the two distal segments, is armed on the distal portion of the outer margin 
with two spiniform teeth, and the inner side is broadly expanded and prolonged 
into an acute scalelike appendage upturned and densely ciliated along the 
inner margin, and extending considerably beyond the distal segment and 
nearly as far as the tip of the antennal scale. The second and third segments 
are subcylindrical, and, as seen from above, are each about as broad as long, the 
second being somewhat larger than the third. The inner or major flagellum 
is about as long as the carapax. The minor flagellum is about as long as the 
peduncle of the antenna, about half as thick as the base of the major flagellum, 
of nearly uniform thickness for three fourths its length, then tapers rapidly to a 
very slender tip, and is thickly ciliated along the inner margin distally. 

The first three segments of the peduncle of the antenna are very short, the 
three together being scarcely longer than the fifth segment. The first segment 
is loosely articulated with the sternum of the antennal segment, so as to be 
freely movable upon it ; it is very short upon the outside, but expands some- 
what on the inner side, which terminates distally in a thin tubular process 
arising from the oral side of the segment and directed upward to a level with 
the dorsal side, so that, in the ordinary position of the appendages, its orifice is 
closed by contact with the first segment of the peduncle of the antennula. 
This tubular process readily admits a large bristle, which can be pushed 
through it round into the cavity of the segment itself. It undoubtedly con- 
tains the canal of the green gland. The second segment is small, closely united 
with the third, and bears upon its outer side a slender scale, which reaches 
nearly to the tip of the peduncle, is about five times as long as broad, and 
thickly ciliated along both edges. The third segment, as seen from below, is 
almost wholly internal to the second, and is armed on the distal part of the 
inner margin with a small spiniform tubercle. The fourth and fifth segments 
are subcylindrical, the fourth is slightly longer than the fifth, and both are 
ciliated each side. The flagellum is about as thick at base and nearly as long 
as the major flagellum of the antennula. 

The buccal opening is nearly square. The branchiostergites extend forward 
quite over the sternum of the antennary somite, and their anterior extremities 
are applied to the basal segments of the antennz, which, however, are freely 
movable upon the antennary somite. The epistome is short, not extending at 
all in front of the bases of the antenne, is nearly on a level with the dorsal 
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wall of the efferent passages from the branchial chambers and on a plane above 
the bases of the antennex, so that the efferent passages terminate in the space 
between the upturned edges of the squamiform processes of the inner sides of 
the basal segments of the antennule and just beneath the short two-spined 
rostrum. In the middle of the slightly raised and regularly arcuate posterior 
edge of the epistome there is a slight elevation with a tuft of hairs. The 
anterior part of the endostome is on a plane somewhat above the plane of the 
epistome, but the space below is filled by the soft and fleshy labrum which 
projects considerably below the raised posterior edge of the epistome. 

The mandibles (Pl. IV. fig. 2) are wholly without molar areas and with 
crowns expanded into very broad and thin lamelle serrated along the cut- 


ting edges with about fourteen acutely triangular teeth, of which one at the > 


anterior angle and one in the middle are much larger and more prominent than 
the others. The palpus (fig. 2*) is short, but composed of three segments, of 
which the proximal is very small ; the second is fully as long as the terminal, 
and expanded distally, and the terminal about three and a half times as long 
as broad, and densely setose along the anterior edge and ventral side. 

The lobes of the metastome (fig. 2) are very narrow and widely separated. 
The two lobes of the first maxilla (fig. 3) are very much as described and 
figured by Willemoes-Suhn in Willemoesia leptodactyla, the two lobes being very 
slender and strongly incurved, and the anterior the larger and with a slight 
elevation covered with a dense tuft of hairs on the outside near the base. 

The second maxilla (fig. 4) has two small and slender protognathal lobes, 
of which the anterior is very much the larger. The scaphognath is very large, 
and with the posterior portion very broad and evenly rounded in outline pos- 
teriorly, while the anterior portion is much narrower, and reaches forward 
nearly to the base of the antenna. The endognath is apparently, represented 
by a short and truncate lobe at the base of the anterior lobe of the protognath. 

The first maxillipeds (Pl. IV. figs. 5, 5", 5°) are greatly elongated and 
peculiarly modified. The exopodal lamella (f, fig. 5") is long and very broad, 
projects farther back into the branchial passage than the scaphognath, and 
terminates anteriorly in a small triangular lobe (g) ; while the exopod reaches 
forward considerably in front of the epistome, where its terminal lobes are 
somewhat upturned and help to enclose the efferent branchial passage. The 
proximal lobe of the protopod (a, figs. 5, 5*) is triangular and densely seti- 
gerous along the edges, while the distal lobe (a’) is elongated, and bears the 
endopod and the peculiarly modified exopod, which lie together, and at nearly 
a right angle with the protopod. The endopod (0, figs. 5, 5°) is slender, 
somewhat triquetral, reaches nearly to the bases of the terminal lobes of the 
exopod, is densely hairy along the edges, is divided near the middle by an im- 
perfect articulation, and lies above and close along the inner edge of the exopod, 
The exopod (c, figs. 5, 5°) is lamellar, very broad, concave dorsally, divided by 
several sutures, as shown in the figure, curved inward almost to the mesial 
line, and encloses the broad efferent passage ventrally and anteriorly. The 
terminal portion of the exopod is divided into two lobes (d, e, figs. 5, 5°), which 


—— 
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are stiff and more calcareous than the rest of the appendage. The outer and 
anterior of these lobes (d) is the larger, and is alone exposed as seen from below 
in the natural position of the appendages, while the inner (¢) is somewhat 
triangular, with a narrow base of attachment, and is curved round above the 
other lobe, and serves to prolong the dorsal wall of the efferent passage, or, 
perhaps, as a valve for closing its orifice. 

The second maxillipeds (fig. 6) are apparently wholly without exopodal 
or epipodal branches, and are so short that they reach but little beyond the 
ischia of the third pair. The ischium and merus are very short, together little 
more than half as long as the carpus, and both are setigerous along the inner 
edge, while the ischium has in addition a series of dentiform tubercles. The 
carpus is about two thirds of the whole length, nearly twice as long as broad, 
compressed vertically, and much broader in the middle than at either end, and 
setigerous, but not dentate or tuberculous along the inner edge. The propodus 
is less than half as long and less than half as wide as the carpus, while the 
dactylus is still smaller, tapered distally, and terminated in a slender curved 
and spiniform tip, and both propodus and dactylus are thickly armed with setz 
and small spines. 

The external maxillipeds (fig. 7) are long and slender, reach, when extended, 
nearly to the bases of the peduncles of the antennule, and are well clothed 
with hairs and setee, but unarmed either with teeth or spines. There is a very 
small and rudimentary appendage (@), apparently representing the epipod, 
upon the outer side of the protopod. The ischium is a little longer than the 
merus and carpus combined, and a very little stouter than the merus. The 
merus is about two thirds as long as the ischium, while the three distal seg- 
ments are subequal in length and together a little longer than the merus, the 
carpus and propodus tapering slightly distally, while the dactylus is slightly 
curved and tapers regularly to an acute tip. 

The great chelipeds are smooth and naked throughout, except the prehensile 
edges of the digits of the chele, and differ somewhat in size in different indi- 
viduals, varying in length from about two and a half to nearly three times the 
length of the carapax, but the differences are apparently entirely independent of 
sex. The coxa is very stout and broad, far stouter than any of the succeeding 
segments, and much broader than the coxe of the other legs. The basis is 
completely anchylosed with the ischium, which is expanded distally but at the 
same time strongly compressed vertically, strongly curved upward so as to fit 
the side of the carapax when turned out at right angles to it, and reaches, in 
this position, a little above the edge of the carapax, or, when turned forward, 
to the base or beyond the middle of the antennal scales. The merus is two 
thirds to four fifths as long as the carapax, compressed like the merus, but con- 
siderably expanded proximally, contracted in the middle and distally to near 
the tip where it is again expanded and thickened at the articulation with the 
carpus ; the posterior edge is armed with an acute spine at the distal extremity, 
and with either one or two similar ones on the proximal half, while the an- 
terior edge, except near the base, is armed with a scattered series of minute 
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spines. The carpus is more than half as long as the merus, compressed and 
very slender to near the distal end where it is expanded and thickened for the 


articulation of the chela and armed above with a single acute spine and below - 


with one or two small teeth, and along the whole length of the dorsal edge 
there is a distinct but narrow sulcus. The chela (Pl. IV. fig. 8) is about as 
long as the merus, and the digits themselves considerably longer than the 
basal portion, which is about as broad as but much thicker than the proximal 
part of the merus, though still strongly compressed ; the dorsal edge is evenly 
rounded, and projects in a small tooth and an acute spine above the articu- 
lation of the dactylus ; the inferior edge projects slightly proximally and then 
retreats at the base of the propodal digit, and except near the proximal end is 


occupied with a shallow sulcus, the edges of which are armed with several: 


minute spines directed distally. Both digits are compressed, very slender, 
and regulatly tapered to acute and very strongly curved extremities ; the dorsal 
edge of the dactylus is flattened, but scarcely sulcated, and the inferior edge of 
the propodal digit is flattened and slightly sulcated near the base, but rounded 
distally ; the prehensile edges of both digits are armed throughout with a close- 
set series of very short and very stiff sete. 

The legs of the second pair are slender, densely ciliated along the edges, and 
reach to the tips of the peduncles of the antennee. The basis is anchylosed with 
the rather short ischium. The merus is considerably longer than the ischio- 
basis and reaches to the edge of the carapax. The carpus is a little shorter 
than the merus. The basal part of the chela (fig. 9) is a very little longer 
than the carpus, and is flattened and somewhat expanded distally, where it is 
a third as broad as long ; the propodal digit is very slender, nearly as long as 
the basal portion of the chela, nearly straight to the slender, acute, and chiti- 
nous tip, which is strongly curved, and the prehensile edge is thin and armed as 
in the first pair. The dactylus is almost exactly of the same form as the pro- 
podal digit, and its prehensile edge is armed in the same way, but the cilia 
upon the outer edge are much longer than on the corrosponding part of the 
propodus. 

The third and fourth pairs of legs are successively a very little shorter than 
the second, and have very nearly the same form. From the coxal to the meral 
segment they are very nearly as stout as in the second pair, but the three distal 
seements are much more slender. The basal part of the chela (fig. 10) is sub- 
cylindrical and only very slightly expanded and flattened distally, while the 
propodal digit and the dactylus are nearly equal in length, very slender and 
weak, straight throughout, without incurved or chitinous tips, and densely 
ciliated along the prehensile edges. 

The fifth pair of legs (figs. 11 and 12) are considerably shorter and more 
slender than the fourth, and all the segments except the propodus and dactylus 
have very nearly the same relative proportions as in that pair. The basal por- 
tion of the propodus is alike in the two sexes, a little longer than the carpus, 
subcylindrical and slightly tapered distally. The digits differ in the sexes. 
In the male (fig. 11) the propodal digit is about as long as the proximal 
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thickness of the propodus, or a little longer, slender, and tapers to a rounded 
tip, while the dactylus is nearly or fully twice as long, considerably stouter, 
straight, and nearly cylindrical. In the female (fig. 12) the propodal digit 
is scarcely as long as in the male, is more slender, and tapers to an acute 
and incurved tip, which is somewhat flattened and excavated on the anterior 
and inner side, leaving an edge on the posterior side; the dactylus reaches 
very nearly to the tip of the propodal digit, and is like it in form, but a little 
more sharply incurved at tip. 

The branchie resemble the branchie of the Astacide, being slender, very 
soft, and composed of slender filaments, which are not closely crowded together, 
There are no branchiz connected with the first and second maxillipeds, but 
above the base of the third maxilliped and between the lamellar epipod of 
the first maxilliped and the coxa of the first leg there is a slight lamellar ele- 
vation bearing a few filaments which are apparently branchial and may repre- 
sent a very rudimentary epipodal branchia, The legs of the first four pairs 
bear each a well-developed podobranchia and a small epipodal plate, lying 
just at the edge of the carapax but not projecting into the branchial chamber, 
and above the bases of each of these legs there are two arthrobranchie and one 
pleurobranchia. There is also a pleurobranchia above the base of the fifth leg, 
so that there are in all sixteen well-developed branchise, — four podobranchie, 
eight arthrobranchie, and four pleurobranchiz each side, as indicated in the 
following formula : — 


Somites. VANE VOB | Soab<, Xe Seley PENT ONDE XV eae Totals 
Epipods, 0 0 1 1 1 1 1 0 (5) 
Podobranchie, ) 0 ? 1 1 1 1 0) 4 
Arthrobranchiz, 0 ) 0) 2 2 2 2 0 8 
Pleurobranchize, 0 0 0 0 1 1 1 1 4 

16-+(6) 


As seen from above, the sides of the abdomen are nearly straight, and form, 
with the telson, a regular acute triangle. The first five somites are carinated 
dorsally, and the carina projects forward from each somite in an acute tooth, 
but the carina and tooth are small and low on the first somite, increase rapidly 
to the fourth, while on the fifth they are scarcely as prominent as on the fourth, 
and on the sixth the carina is inconspicuous and there is no tooth, but the top 
of the carina is traversed by a narrow longitudinal sulcus. On the first somite 
there are, in addition, two slender spines each side projecting forward above 
the articulations with the carapax. The dorsal surface of the abdomen, either 
side of the median carina, is smooth and scarcely at all sculptured ; but along 
the lateral margin, where the pleura bend abruptly and nearly perpendicularly 
downward, there is a series of deep longitudinal sulci, except upon the narrow 
first somite, which is unsculptured, and upon the sixth, where the sulcus is 
replaced by a simple carina. Of the pleura themselves, the first is nearly obso- 
lete, the second is broader than deep, projecting back over the third with a 
broadly rounded margin, and forward in a prominent but rounded angle, and 
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has a central circular depressed area ; the succeeding pleura decrease regularly 
in size posteriorly, scarcely overlap when the abdomen is extended, are convex 
in outline posteriorly but straight or slightly concave anteriorly, and the third, - 
fourth, and fifth are ornamented with a median curved carina extending two 
thirds of the length, but not well marked upon the fifth. 

The telson is pretty regularly triangular, about twice as long as broad, is 
convex and slightly grooved longitudinally above, and terminates in an acutely 
rounded tip unarmed with spines. The lamellee of the uropods scarcely reach 
the tip of the telson: the outer is nearly as broad as long, regularly rounded 
in outline except for a short distance on the outer edge near the tip, where the 
margin is more or less conspicuously truncated, but varying considerably in 
different individuals, and stiffened by two slightly diverging ribs in addition 
to the thickening of the outer margin ; the inner lamella is stiffened bya single 
median rib, is nearly twice as long as broad, the lateral margins are approxi- 
mately straight and parallel, and the tip is regularly rounded in outline. 

In the male the first pair of abdominal appendages (Pl. IV. fig. 14) are much 
longer than the protopods of the second pair, reach slightly beyond the bases 
of the fourth thoracic legs, and have an imperfect articulation at about a third 
of the way from the base to the tip; the basal portion is somewhat triquetral, 
while the terminal expands into a smooth, naked, and thin lanceolate lamella 
slightly concave posteriorly. The second pair reach slightly farther forward 
than the first, and the protopod and lamelle are about equal in length. The 
lamelle are narrow, lanceolate, and thickly ciliated along the edges; the inner 
is about as long as the outer, and bears the two styliform processes usually 
characteristic of males in the Macrura. These styliform processes are a little 
less than a third as long as the lamella itself, and arise together at about a third 
of the way from the base to the tip of the lamella ; the inner, like that upon 
the three succeeding pairs of appendages, arises from the slightly thickened 
inner edge of the lamella, is ridged, of nearly equal width to the rounded tip, 
and nearly naked except a line of cilia along the posterior margin. The outer 
process arises just in front of the inner, and its base is at a right angle to that 
of the outer ; it is more slender than the outer, tapers distally, and is ciliated 
on both edges and on the anterior surface. The three succeeding pairs of 
appendages are similar to the second pair, but the fourth and fifth pairs are 
successively a little shorter, and, as usual among Macrura, they all want the 
outer of the two styliform processes of the inner margin of the inner lamella. 

In the female the first pair of abdominal appendages (PI. IV. fig. 13) are 
about as long as in the male; the basal portion, or protopod, is scarcely more 
than half as long as the terminal lamella, is narrow, compressed, turned inward 
toward the mesial line, and clothed thickly along the outer and the distal part 
of the inner edge with long ovigerous hairs ; the terminal lamella is multi- 
articulate, like the lamellee of succeeding appendages, but a little narrower than 
they, and is clothed with numerous ovigerous hairs. The four succeeding 
pairs of appendages are very nearly like the three last pairs in the male, but the 
styliform process of the inner lamella is a little larger and more compressed. 
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The only specimen carrying eggs is the one above referred to as taken off 
the mouth of Chesapeake Bay. In this specimen the eggs are in an early stage 
of development, are nearly spherical and .65 to .70 mm. in diameter, and are 
carried in a mass behind the first pair of abdominal appendages, and between 
the appendages of the second and third pairs, the mass being principally sup- 
ported by the first pair, very slightly by the third, and not at all by the fourth 
and fifth. 

Five specimens give the following measurements in millimeters : — 


Station. : : : : . 3826 898 326 329 326 
Sex : : : : ; : 2 fe) 2 A $ 
Length from front of carapax to tip of 

telson 5 60.0 124.0 126.0 83.0 107.0 


Length of carapax Alone medline line 26.0 53.2 65.2 36.0 45.3 
Breadth of carapax between spines of 


anterior margin. 12.9 25.5 27.3 16.5 23.0 
Greatest breadth (in front of cerv eal 

suture) . : : . 19.38 40.5 41.3 26.7 39.0 

Length of first pair a feo Kat ; CO LOOM LOOM OOO a2 e20) 

merus j : ; ee ailes 42.0 50.0 31.7 39.0 

id carpus . : 6 é 12.5 26.0 32.0 17.8 25.0 

echela § : a 2IROP 46500 74910) 2F 3010 38.5 

nf dactylus a i : 12.6 27.0 29.0 18.0 22.0 

to second pair of legs. . 22.3 50.0 51.0 32.0 41.5 

e merus . ; ; : 6.1 13.3 13.2 8.5 11.0 

carpus , : 3 aKO 9.3 9.4 5.2 6.6 

« propodus : : : 7.7 78) 18.5 ike 14.5 

dactylus . ; : 5 SHY) 8.5 8.8 5.2 7.0 

fifth pair oflegs . : 12.5 32.0 32.5 19.0 28.0 

as propodus . i ; S36 10.7 10.5 5.4 7.4 

sé dactylus 3 ‘ nk 0.9 2.0 2.1 1.4 1.8 

s abdomen . ; . 384.0 70.0 71.0 47.0 62.0 

Greatest breadth at second somite : 14.0 34.5 35.0 21.0 30.0 

‘f sixth somite ede: 17.3 18.0 Tile 15.0 

Length of telson. P : ; 11.0 23.0 23.0 14.8 20.0 

Breadth of telson. ; : > Boil 12.2 12.2 7.9 10.5 


* In the second, third, and fourth columns the measurements of the first pair of 
legs are taken from the right leg; in the first and last columns, from the left. In the 
specimen of which the measurements are given in the fourth column, both legs of 
the first pair are present and the left one fe a little shorter than the right and gives 
the following measurements : length, 158 mm. ; merus, 47; carpus, 31; chela, 48 ; 
dactylus, 28. 
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CRANGONIDA. 
Ceraphilus Agassizii, sp. nov. 
Plate VII. Figs. 4-5%. 


The carapax is short and broad, and in the female rounded and swollen above 
and somewhat convex longitudinally. The rostrum (6, in figs. 4* and 5) is hid- 
den from above by the anterior spine (a) of the dorsal carina, and is slender, 
spiniform, and scarcely if at all more prominent than the slender spine forming 
the outer angle of the orbit each side, and very much less prominent than the 
slender and acute antero-lateral angles (d), which are slightly divergent and 
reach a little by the bases of the antennal scales in the female, while they are 
much more divergent and much longer in the male, so that the distance be- 
tween their tips is considerably greater than the greatest breadth of the middle 
portion of the carapax. A narrow dorsal carina extends the whole length of 
the carapax, and is armed with two laterally compressed and spiniform teeth 
directed forward, and of which the anterior is much the larger, projects im- 
mediately above the rostrum, and reaches considerably beyond its tip, while the 
posterior one is smaller and arises just in front of the cardiac region. There is 
occasionally a very minute additional tooth in the dorsal carina about midway 
between these two. On the gastric region either side of the dorsal carina there 
is a large spine directed forward ; below this is a stout hepatic spine from the 
upper side of which a prominent carinal ridge extends to near the posterior 
border, while from its lower edge a similar ridge extends downward and back- 
ward a short distance to the branchial region, where it meets a much less dis- 
tinct carina extending from the antero-lateral angle nearly to the posterior 
border. There is also a well-marked carina extending backward from the 
orbital spine (¢, figs. 4°, 5, 5°) along either side of the gastric region and fol- 
lowing a distinct suture terminating anteriorly just outside the orbital spine. 
The lateral margin of the carapax is strongly incurved, and projects inward in a 
prominent rounded lobe below the base of the first thoracic leg. All the spines 
of the carapax are proportionally longer in the male than in the female. 

The eyes are small and black, and scarcely reach beyond the tip of the 
rostrum. ; 

The first segment of the peduncle of the antennula is more than twice as long 
as the second, and the lateral process fromits base is very long, and reaches as far 
forward as the segment itself, which is armed with a tuberculiform prominence 
at the outer edge of the distal extremity and with a much smaller one on the 
inner edge ; the second segment is short and has the outer distal angle con- 
siderably produced ; the ultimate segment is much broader than long. The 
flagella are subequal in length and in the female about as long as the peduncle, 
but in the male about twice as long as the peduncle and the outer longer and 
very much stouter than the inner or than the outer flagellum of the female. 
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The antennal scale is about as long as the sixth segment of the abdomen and 
about twice and a half as long as broad, and the ultimate segment of the pe- 
duncle reaches very nearly to the tip of the scale. 

The external maxillipeds are much more slender than in C. boreas and reach 
by the tips of the antennal scales about half the length of the ultimate segment, 
which is no broader than the penultimate but fully twice as long and about six 
times as long as broad ; the antepenultimate segment is longer than the ultimate. 

The thoracic legs are nearly as in C. boreas, but are all rather more slender 
and less hairy. In the first pair the carpal spines are smaller and the chelz 
are nearly naked and less swollen than in C. boreas. The second pair are 
nearly as long as the first : the carpus and merus are subequal in length, and 
each is a little longer than the ischium ; the chela is very slender, about half 
as long as the carpus, with the digits scarcely a third as long as the basal por- 
tion of the chela. The third pair are about as long as the second, the carpus a 
little longer than the merus, the propodus two thirds as long as the carpus, and 
the very slender dactylus but little less than half as long asthe propodus. The 
fourth pair do not quite reach the tips of the third, and the fifth reach slightly 
by the carpi of the fourth. 

The abdomen is broad, slightly depressed and rounded above anteriorly, and 
tapers rapidly to the sixth somite, which is only a little longer than the fifth. 
The five anterior somites are armed with a median dorsal carina which is con- 
spicuous and flattened above on the fourth and fifth. The epimeron of the first 
somite is broadly expanded anteriorly and projects in an obtuse tooth below ; 
the second is broad and evenly rounded in front and behind, and has a slight 
tooth below, but the inferior edges of the remaining epimera are straight and 
unarmed. The sixth somite, excluding spines, is about a fourth longer than 
the fifth, is armed above with four prominent and approximately equidistant 
carinee, and the posterior edge projects in a large tooth either side of the base 
of the telson and in an acute angle at the lateral margin. The carine and the 
teeth on the edges of the epimera are more prominent in the male than in the 
female. 

The lamelle of the uropods are much shorter than the telson : the outer are 
from a little more than twice to about three times as long as broad; the inner 
are about as long as the outer, and three to four times as long as broad. 

The telson is about once and two thirds as long as the sixth somite of the 
abdomen, flattened and broadly channelled above, tapers regularly to an acute 
point unarmed with spines but furnished with two pairs of plumose setee aris- 
ing from the under side, and the margins are ciliated beneath. 

In the male there is a very long median spine on the sternum of each of the 
four anterior somites of the abdomen, but no similar spines in the female. 

The surface of the carapax and abdomen is sparsely clothed with minute pu- 
bescence, which is very easily removed with the coating of soft mud with which 
all the specimens are covered. 

The number and arrangement of the branchiz is the same as in C. boreas, 
and as indicated by the following formula : — 

VOL. x. — No. 1. 3 
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Somites. VII. VIII. IX. Xx. XI. XIL = XII. XIV. Total. 
Epipods, 1 1 0 0 0 0 0 0 (2) 
Podobranchiz, 0 0 0 0 0 0 0 0 0 
Arthrobranchie, 0 0 0 0 0 0 0 0 0 
Pleurobranchie, 0O 0 0 1 1 1 1 1 5 

| : 5-+(2) 
Five specimens give the following measurements in millimeters : — 
Station . - : : . : 3) Bla 332 326 326 329 
Sex $ $ a ee 


Length from tip of rostrum to tip of telson 42.0 49.0 51.0 70.0 72.0 
Length of carapax including rostrum . © LL2 “12.55 > TAX o Ona a 
Greatest breadth of carapax anteriorly . ded 94 11.4 15.2 15.3 
Breadth between tips of antero-lateralspines 10.3 11.8 11.0 14.0 14.8 
Length of anterior dorsal spine : SE SIS 4.5. ~ 3:33: Tin te-8 


oe antennal scale. : ; 2 O26 6.0 64 81 8.2 
of sixth somite of abdomen exclud- 

ing spines. ! : 4 Bed B50 Oa) the LR 

Gs telson E a : ; LH Ou 10:2) | 1037 Ws Gr wae. 

Station. N. Lat. W. Long. Fathoms. Specimens. 
317 Sle yg? OM [SowlSuvap! 333 Qe 

326 33° 49! 15” 76° 0! 50" 464 14,29 
329 34° 39! 40” 75° 14! 40" 603 1@ 

332 Sooo Od TES eM Ou 263 13,49 


A young specimen was taken in the U.S. Fish Commission dredgings off 
Block Island, in 1880, Station 891, N. Lat. 39° 46’, W. Long. 71° 10’, 500 fath. 


Pontophilus Norvegicus M. Sars. 


Crangon Norvegicus M. Sars, Nyt Magazin Naturv., Christiania, XI. p. 248, 1861. 

Gors, Ofversigt Vetenskaps-Akad. Forhandlingar, Stockholm, 1863, p. 173 (13). 

Pontophilus Norvegicus M. Sars, Christiania Videnskabs-Selskabs Forhandlinger, 
1861, p. 183; Nyt Magazin Naturv., Christiania, XII. p. 290 (88), 1863 ; 
XV. p. 242 (2), Pl. I. figs. 1-25, Pl. I1. figs. 17-37, 1868. 

G. O. Sars, Nyt Magazin Naturv., Christiania, XV. p. 95 (14), 1866; Chris- 
tiania Videnskabs-Selskabs Forhandlinger, 1871, p. 261 (18), 1872; Archiv. 
Mathem. Naturvidensk., Kristiania, Il. p. 340, 1877. 

Merzcrr, Jahresber. Comm. wissensch. Untersuchung deutschen Meere, 1872-78, 
Nordsee, p. 291, 1875. 

8. I. Smirn, Trans. Conn. Acad., New Haven, V. p. 61, 1879 ; Proc. National 
Mus., Washington, III. p. 435, 1881. 

%? Hippolyte costata LeucKart, Wirbelloser Thiere mit Fauna norddeutsch. Meeres, 
p. 159, 1847. 


Station. N. Lat. W. Long. Fathoms. Specimens. 
306 AV 32) 507 Garibame” 524 5 
309 40° 11’ 40” 68° 22’ 0” 304 7 
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Pontophilus brevirostris Smirn. 
Proc. National Mus., Washington, III. p. 435, 1881. 


Plate VII. Figs. 1-1°. 


Station. N. Lat. W. Long. Fathoms. Specimens. 
314 32° 24" 0! Use 2a Ol 142 15 
315 32088" 20" 78° 43/ 0” 225 2 
321 32° 43/ 25” LO YO! BOW 233 1 
327 340 BUM USO Ol BO” 178 25 
333 35° 45! 25/7 74° 50’ 30” 65 2 
344 AVON OM 70° 58’ 0” 129 6 
345 40° 10! 115” To ae BOY 71 20 


This species is very closely allied to P. spinosus and P. Norvegicus, but is 
readily distinguished from them by the very short rostrum, which is triden- 
tate, with the median tooth scarcely broader and very little longer than the 
lateral, about reaching to the cornea of the inner side of the eye and not pro- 
jecting beyond the line of the spiniform outer angles of the orbits. The pro- 
portions of the body are more like spznosus than Norvegicus, but the carination 
and armature of the carapax are more like Norvegicus, while the sculpture of 
the distal somites of the abdomen is more like spinosus. 

The dorsal carina of the carapax is armed with three spines, and frequently 
a smaller fourth one in front of the others and just back of the base of the 
rostrum ; the subdorsal carina is armed with two spines, as in Norvegicus, and 
often with a rudiment of a third behind these ; the lateral carina does not 
extend back of the middle of the carapax, and is armed with a single spine, as 
in Norvegicus. There are no distinct carine on the first four somites of the 
abdomen, but the fifth somite is flattened above and has subdorsal carine 
slightly diverging posteriorly, and below these, each side, another carina, 
nearly parallel with the subdorsal ; and the sixth somite is flattened above and 
subdorsally carinated, as in spznosus, though the carinze are not quite as con- 
spicuous on either somite as in that species. 

The eyes, antennule, and antenne are very nearly as in P; spinosus. The 
external maxillipeds reach a little beyond the tips of the chelipeds, the penulti- 
mate segment reaches nearly to the tip of the antennal scale, and the ultimate 
segment is a little less than twice as long as the penultimate, while in P. Nor- 
vegicus it is about once and a half as long, and in P. spinosus much more than 
twice as long, as the penultimate segment. The thoracic legs differ scarcely at 
all from those of P. spinosus. 

The lamelle of the uropods are very nearly as in P. spinosus. The inner 
lamella reaches nearly or quite to the tip of the telson, is lanceolate, and six or 
seven times as long as broad ; the outer lamella is about a tenth shorter than 
the inner, and about four times as long as broad. The telson is once and a 
fourth to once and two fifths as long as the sixth somite of the abdomen, is very 
narrow, slightly acuminate, and has a very narrow and acutely triangular tip, 
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armed with only two very long, slender, and plumose sete, which arise near 
together from the under side, 

It appears to be a much smaller species than either Norvegicus or spinosus, 
the largest males being scarcely 25 mm. in length and the largest females about 
36 mm. 

This species was taken in great abundance, in 51 to 155 fathoms, off Block 
Island, in 1880 and 1881, by the U. S. Fish Commission. The specimen figured 
is from the Fish Commission collection, Station 873, 100 fathoms. 


Pontophilus gracilis, sp. nov. 


Plate VII. Figs. 2-37. 


This species is very much more slender and has much larger eyes than any 
other species of the genus known to me. It is represented in the collection by a 
single specimen, which is possibly immature, but, judging from the structure 
of the appendages of the first and second somites of the abdomen, is a female. 

The carapax is nearly twice as long, along the dorsal line, as broad, slightly 
carinated, and so thin that the branchie are readily seen through it. The 
rostrum is about two sevenths as long as the rest of the carapax along the dorsal 
line, very slender, and the lateral teeth scarcely a third of the way from the 
base to the tip. The dorsal carina is not distinct except where it rises into two 
acute teeth directed forward, one on the gastric region and one on the anterior 
part of the cardiac. There is a slight lateral carina in the middle portion of 
the carapax, terminating anteriorly in a spine like those in the dorsal carina. 
A little farther down upon the carapax and a little in front of the anterior 
spine of the dorsal carina there is a small hepatic spine, making in all six 
spines exclusive of those of the anterior margin. The orbit is very broad and 
its outer border extends far forward and terminates in a slender spine, while 
the similarly slender spine of the antero-lateral angle extends still farther for- 
_ ward nearly or quite to a line with the tip of the rostrum. 

The eyes are very large and reach to about the tip of the rostrum ; the cornea. 
is oblique, somewhat compressed vertically, and its greatest breadth considerably 
more than the breadth of the antennal scale. The peduncle of the antennula 
scarcely reaches the middle of the antennal scale, and the lateral process from 
the base of the first segment reaches to the distal extremity of the segment 
itself ; the outer flagellum is slender and reaches to the tip of the antennal 
scale ; the inner is about a third longer, but scarcely stouter, than the outer. 
The antennal scale is about three fourths as long as the carapax exclusive of 
the rostrum, about four times as long as broad, only very slightly narrowed 
distally, and the tip evenly rounded. The distal segment of the peduncle is a 
little more than half as long as the scale, and the flagellum is slender and 
about twice as long as the carapax exclusive of the rostrum. 

The first and second maxillipeds are nearly as in P. Norvegicus. The ex- 
ternal maxillipeds reach by the tips of the antennal scales by fully half the 
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length of the distal segment, which is a little longer than the penultimate, but 
only a little more than two thirds as long as the antepenultimate, while the 
two distal segments together are about as long as the antennal scale. 

The anterior thoracic legs are very slender, reach a little beyond the tips of 
the antennal scales, and the chela itself is smooth, naked, strongly compressed 
distally, a little shorter than the antennal scale, about as long as the diameter 
of the carapax, and, excluding the very prominent distal spine of the inner 
margin, about a fourth as wide as long. The second legs are very small, as 
in the other species of the genus, slender, and scarcely reach the middle of 
the meri of the anterior pair. The third are very slender, about twice as 
long as the carapax, reach by the tips of the antennal scales the full length of 
the propodi and dactyli, which taken together are very nearly as long as the 
carpi, the dactyli being very slender and acute and about half as long as the 
propodi. The fourth and fifth legs are about as long as the first pair, and 
sparsely clothed with long hairs except upon the dactyli, which are strongly 
compressed vertically, about two thirds as long, and toward the base as broad, 
as the propodi. 

The abdomen to the tip of the telson is about three times as long as, and 
slightly narrower than, the carapax. The sixth somite is more than a fifth of 
the entire length, compressed laterally so that the breadth is less than a fourth 
while the height is fully two fifths of the length, and flattened or ‘obscurely 
channelled longitudinally in the middle of its lencth above. The telson is 
about as long as the sixth somite, very slender, flattened but scarcely channelled 
above, and the narrow tip armed with four very slender spines of which the 
median are twice as long as the lateral. The inner lamella of the uropod 
is as long as the sixth somite, projects considerably by the tip of the telson, is 
lanceolate, and more than five times as long as broad. The’ outer lamella is 
considerally shorter and slightly broader than the inner. 

The inner lamella of the appendage of the first abdominal somite (Pl. VII. 
fig. 2°) is about as long as the protopod, linear, and the margins not ciliated ; 
the outer lamella is narrow-ovate, considerably longer than the inner, and of 
the usual structure. The inner lamella of the appendage of the second somite 
(fig. 2°) is a little shorter and much narrower than the outer, and has a single 
stylet two fifths as long as itself arising from the inner margin near the base. 


Length from tip of rostrum to tip of telson. . . : - 30.0mm. 
Length of carapax including rostrum . : : : : : 7.8 
Length of rostrum 6 : . : : : : : shy led 
Greatest breadth of carapax Sees ite ORL Sana : 4.1 
Length of antennal scale : 6 < : : : op) aaa 
Breadth of antennal scale. : : 5 : : ° é et 
Greatest diameter of eye ; : F : : : : oiled 
Length of sixth somite of abdomen : : . : : 4.9 


Length of telson. . 2 : . : : . 5 ee OLW) 
Station 315, N. Lat. 32° 18’ 20”, W. Long. 78° 43’ ; 225 fathoms. 
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Since the above description was written a specimen of this species has been 
taken in 458 fathoms, by the U. 8. Fish Commission, Station 1029, off Mar- 
tha’s Vineyard. ‘This specimen, an adult male 28 mm. long, agrees perfectly 
with the female except in the usual sexual characters, and proves beyond 
question that the specimens are adult, though the female is probably not fully 
grown. The eyes in the male are fully as large as in the female. The inner 
flagellum of the antennula reaches nearly half its length by the antennal scale, 
while the outer is only a little shorter than the inner, but very stout, fusiform, 
with the diameter at the thickest point equalling nearly half the breadth of the 
antennal scale. The inner lamella in the first pair of abdominal appendages 
(Pl. VII. fig. 3) is only half as long and less than half as broad as the outer, 
and almost entirely naked. In the second pair (fig. 3") the inner lamella is 
nearly as long as the outer, but only about two thirds as broad, lanceolate in 
outline, furnished with plumose marginal ‘sete like the outer, and bears the 
two stylets characteristic of the male at about a fourth of the way from the 
base to the tip of the inner margin. The marginal or major stylet is like the 
single stylet of the female and of the succeeding appendages of the male, about 
two fifths as long as the lamella itself, very narrow, and almost entirely naked 
except the usual hooklike sete near the tip, while the minor stylet is a little 
stouter than the other, but only about a fourth as long as the lamella, and naked 
except a few minute hairs near the tip. 


Sabinea princeps, sp. nov. 
Plate VIII. Figs. 1-1 


Carapax with seven carine as in the other species of the genus, but with an 
acute rostrum as long as the antennal scales or longer, and armed above with 
a spine either side near the base and below with a single spine. The dorsal 
carina is very high, sharp, slightly arched longitudinally, and armed, from a 
little back of the orbit to the posterior margin, with seven or eight somewhat 
irregular teeth directed forward. The rostrum varies very much in length, in 
the male being often only a little shorter than the length of the carapax from 
the orbit to the middle of the posterior margin, but in large females often only 
half as long ; dorsally it is flattened and the margins slightly carinated, but 
beneath the edge is angular ; the basal portion is nearly horizontal, but the 
terminal portion is upturned and acute; below the margin is armed with a 
slender spiniform tooth directed forward from the point where the terminal 
portion is upturned, and above with a similar tooth arising from the dorsal 
margin over either eye and directed outward and upward. The three carine 
each side of the carapax have about the same position as in the other species of 
the genus. The subdorsal is continuous almost to the orbit, and is armed with 
six or seven spiniform teeth directed forward. The next carina below is 
broadly interrupted on the anterior region, but back of this is armed with five 
or six teeth like those of the subdorsal carina, and in front, at the outer margin 
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of the orbit, with a prominent slender and acute spine. The lower lateral 
carina is very prominent anteriorly and is armed with nine to twelve spiniform 
teeth, of which the three or four most anterior increase in size very rapidly, the 
anterior one forming a great and somewhat laterally expanded spine nearly or 
quite half as long as the rostrum, and reaching nearly to, or in the male often 
considerably beyond, the middle of the antennal scale. 

The eyes are black, very large, pyriform, and including the peduncles much 
longer than the greatest diameter, which is about two thirds the breadth of the 
antennal scale. 

The peduncle of the antennula reaches to about the middle of the antennal 
scale ; the flagella are subequal in length, in the female a little longer than 
the antennal scale, but in the male much longer and the outer very much 
stouter than in the female, and considerably thickened vertically. 

The antennal scale is about a third as long as the carapax including the ros- 
trum, and is itself of nearly the same form as in the allied species, but there is 
a prominent and acute spine near its base upon the outer edge of the second 
segment. The distal segment of the peduncle is very long, reaching nearly to 
the tip of the antennal scale, and the flagellum in the male is about as long as 
the abdomen, but considerably shorter in the female. 

The external maxillipeds are slender, reach considerably beyond the tips of 
the antennal scales, and the proportions of the segments and of the exopods are 
almost exactly the same as in the other species of the genus. 

The anterior legs reach to the tips of the antennal scales : the outer distal 
margin of the merus is prolonged into a slender spine, and there is a similar 
one upon each of the two outer distal angles of the carpus; the chela is about 
as long as the merus, very stout, somewhat swollen, and nearly cylindrical at 
base, but compressed and expanded on the inner side distally, the prehensile 
edge nearly transverse, slightly arcuate, and armed with a very large spini- 
form tooth at the inner margin. The rudimentary second legs are small, 
very slender, and reach to the distal end of the ischia of the first : the ischium 
and merus are subequal in length and each much longer than the three distal 
segments, of which the carpus and propodus are subequal, while the dactylus 
is very small, only a little longer than the diameter of the propodus. The 
third legs reach slightly beyond the first, and the dactylus is very slender 
and acute, but only about one sixth as long as the propodus. The fourth 
and fifth are nearly equal in length, and the fourth reach to the tips of the 
third : the dactyli are about half as long as the propodi, very slender, with 
the upper surfaces densely ciliated. 

The carine of the abdomen have the same arrangement as in S. Sarsiz, but 
are much more conspicuous, and each of the epimera of the first two somites 
projects below into an acuminate spine, while the epimera of the third, fourth, 
and fifth somites are each armed with two similar spines. The dorsal carina 
upon the posterior half of the second somite is double, or rather V-shaped 
with the apex directed forward. The dorsal carina upon the third and fourth 
somites is very conspicuous, and upon each is prolonged in a tooth at the 
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posterior margin, the tooth upon the fourth being prominent and horizontal 
and occasionally having a secondary tooth above its base. The two dorsal 
carinz of the fifth somite are high and sharp, and each armed with a sharp 
tooth near the middle and with a similar one projecting over the posterior 
margin. The sixth somite is about once and a half as long as the fifth, its 
dorsal carine are very high and sharp and each armed with five to seven 
acute teeth of which the posterior project over the margin as in the fifth somite ; 
the posterior margin is in addition armed with two spines each side, one at the 
inferior angle and another above the base of the telson. 

The outer lamella of the uropod is a little longer than the sixth somite, 
about twice and a half as long as broad, and obtusely rounded at the tip; the 
inner is longer than the outer, ovate-lanceolate, and not quite a third as broad 
as long. 

The telson is about once and a half as long as the sixth somite, tapers regu- 
larly throughout, and is ornamented above with two carine converging to the 
tip, which is acute, unarmed, and naked. 


All the exposed surfaces of the carapax and abdomen except the spines and 


carinee, and a considerable part of the surface of the appendages, are clothed 
with a very short and dense pubescence, which readily brushes off with the soft 
mud with which most of the specimens are covered. 

Six specimens give the following measurements in millimeters : — 


Station . : : ‘ . 326 326 337 326 326 312 


Sexi. : : : A a a & 2 Q 
Length from tip of rostrum to tip 

of telson : : M5 6:0 65:00 9789.0 98:0) oii Oamelanl) 
Length of carapax including ros- 

trum 6 . 5 HILO) 23.2 33.5 35.0 28.5 49.5 
Length of rostrum ; . 9.2 SG S:5 3:5) et Oe ze) 


Length of antennal scale . 8D Bal Sy Los 9.2 15.0 


The eggs are very large, being, even in alcoholic specimens, about 2.5 and 
3.0 mm. in least and greatest diameter, while in S. septemcarinata they are 
about 1.0 by 1.4 mm. in alcoholic specimens. 

The number and arrangement of the branchize are the same as in S. septem- 
carinata, and may be indicated by the following formula :— 


Somites. VII. VIII. IX. X. XI. XI | XT. XIV. Total. 
Epipods, 1 1 OV OWN ON ENO SO as 0 (2) 
Podobranchie, 0) @) 0) 0) 0 0) 9) 0) 0 
Arthrobranchiz, 0 0 2 0 0 0 0 0 2 
Pleurobranchie, 0 0) 0 1 1 1 i 1 5 

=O) 

Station. N. Lat. W. Long. Fathoms. Specimens. 

312 BOSD OAD AO? WI OY 466 1@ 


326 33° 42! 15” 76° 0! 50” 464 103,99, 3 young. 
337 BS!) 30% 1? 73° 23) 20! 740 13 
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Also obtained in the U. 8. Fish Commission dredgings off Block Island in 
1880, Station 892, N. Lat. 39° 46’, W. Long. 71° 5’, 487 fathoms ; and Station 
893, N. Lat. 39° 52’ 20’, W. Long. 70° 58’, 372 fathoms. 

The long and spined rostrum and the long spines and teeth of the carapax 
and abdomen give this gigantic species a very different aspect from the other 
species of the genus; but the oral appendages, the number and arrangement of 
the branchie, and other structural details, agree perfectly with S. septemcarinata, 
the type species of the genus. The present species is, however, much more 
closely allied to S. Sarsii Smith (Trans. Conn. Acad., V.p. 59, Pl. II. figs. 6-8, 
1879) than to septemcarinata ; the elongated and acute rostrum, the prominent 
dentation of the carapax and abdomen, and the structure of the telson in Sarsw 
show a marked approach toward the princeps, although the two species are very 
different in general appearance. 

Sabinea hystrix (Paracrangon hystria A. Milne-Edwards, Ann. Sci. Nat., 6"° 
série, XI. No. 4, p. 6, 1881), from 730 fath., near Guadaloupe, is very closely 
allied and probably identical with this species, which, though externally some- 
what like Paracrangon echinatus Dana, differs essentially in several structural 
features in which, as pointed out above, it agrees with the typical species of 
Sabinea. In Paracrangon echinatus, not only are the second pair of legs com- 
pletely obsolete, but there are no arthrobranchiz, the branchial formula being 
the same as for Ceraphilus boreas and Agassiz. 


RHACHOCARINA,, subfam. nov. 


Anterior thoracic legs stout, non-chelate ; second pair slender, chelate, and 
with multiarticulate carpi; cox of the external maxillipeds articulated with 
the adjacent edge of the carapax. 

These characters sufficiently distinguish this subfamily from all other Cran- 
gonide. The broad, ovate antennal scales with both margins ciliated are prob- 
ably also characteristic of the subfamily, which, as far as known to me, contains 
but one genus. ; 


RHACHOCARIS,* gen. nov. 


Plates V. and VI. 


The carapax is subcylindrical, carinated longitudinally, rostrated, with 
prominent antero-lateral and antennal spines, and the margins of the branchi- 
ostegites are strongly incurved opposite the bases of the second pair of legs 
and are connected each side with the coxe of the external maxillipeds by two 
processes from the coxa interlocking between their converging tips a projection 
in the margin of the carapax so as to form therewith an articulation admitting 
slight motion. 

The eyes are large and pyriform, with the cornea expanded and very large. 
The antennule are very nearly as in Crangon. The antennal scale is broad, 


* ‘Pdxus and kapls. 
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ovate, the entire margin ciliated, and with the tooth of the outer margin small 
and far back from the tip. The other parts of the antenna are nearly as in 
Crangon. The oral appendages are very similar to those of Crangon and the 
closely allied genera, and the labrum, metastoma, mandibles, maxille, and 
second pair of maxillipeds are very nearly as in Crangon vulgaris. In the first 
maxilliped the proximal lobe of the endopod projects inward much more prom- 
inently and the distal lobe is longer than in Crangon. There are two arthro- 
branchie at, the base of the external maxilliped, as in Sabinea, and the stout 
endopod is composed of three segments as in Crangonine, but the two distal 
segments are very short and the terminal one acute and spined. 

The legs of the first pair are symmetrical and about as large as the external 


maxillipeds ; the propodus is short and tapers distally, and the dactylus is small, | 


slender, and capable of flexion against the inner side of the propodus. The 
legs of the second pair are elongated, slender throughout, and, in all the speci- 
mens examined, slightly ‘unsymmetrical in length; the carpi are long and 
muiltarticnlate ; and the chele small. The last three pairs of legs are slender 
and nearly alike. 

The number and arrangement of the branchiz differ from all the Crangonide 
known to me. In R. sculpta, the second species here described, there are’ 
epipods on the bases of the first and second maxillipeds and two arthro- 
branchie at the base of each external maxilliped, one arthrobranchia for each 
of the thoracic legs except the last pair, and a pleurobranchia for each side of 
the last five thoracic somites, — making two epipods, six arthrobranchie, and 
five pleurobranchie each side, as indicated in the following formula : — 


Somites. VII. VIII. IX. x. XI. S05 XG Nt XIV. Total, 
Epipods, 1 1 0 0 0 0 0 0 (2) 
Podobranchie, 0 0 0 0 0 0 0 0 0 
Arthrobranchiz, 0 0 2 1 1 1 1 0 6 
Pleurobranchie, 0 @) 0 1 i Ih 1 I 5 


11+@) 


The abdomen is sculptured and spined to correspond with the carapax, and 
the exoskeleton is throughout very thick and massive. 

In the three species here described, the hinges at the last three articulations of 
the abdominal somites — that is, at the articulation of the fifth with the fourth, 
the sixth with the fifth, and of the telson with the sixth — present a peculiar 
modification by which the hinge is very much strengthened and is at the same 
time apparently made capable of being clamped or locked so as to hold the 
terminal somites firmly extended. In addition to the ordinary hinge, at each 
of these articulations, there is a process arising from the anterior somite just 
below the hinge and curved backward and upward concentrically with the 
hinge, and this process fits accurately and is slightly overlapped along its edges 
by a similarly curved groove in the posterior somite. When the abdomen is 
completely flexed the ends of these curved processes project dorsally consider- 


" 
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ably beyond the grooves, but when the abdomen is fully extended the pro- 
cesses are withdrawn so as to expose the dorsal part of the groove, and in this 
position ia the contracted alcoholic specimens the somites are firmly clamped, 
apparently by the pressure of the ends of the processes upon the concave pos- 
terior walls of the grooves, and held rigidly extended, so that it is very difficult 
to flex the somites, unless the tip of the abdomen is pulled backward with con- 
siderable force, when the processes slide easily through the grooves and the 
somites are readily flexed. It is probable that in life, while the extensor muscles 
of the abdomen are relaxed, the processes move easily through the grooves ; 
but when the extensor muscles are strongly contracted the hinges are clamped 
as in the alcoholic specimens, so that the animal can voluntarily hold the telson 
and the spiny terminal somites of the abdomen rigidly extended as a means of 
self-defence. 

In all three of the species, when the abdomen is fully flexed, the tip of the 
telson is brought directly below and very near to the mouth. 

A. Milne-Edwards, in the paper already referred to, which has been pub- 
lished since the part of this report relating to the Crangonide was ready for the 
printer, has described three new species belonging to a new genus, Glypho- 
crangon, Which is apparently very closely allied to the genus here described 
and possibly identical with it. In Milne-Edwards’s genus the telson is de- 
scribed as consolidated with the sixth somite of the abdomen.* It is scarcely 
to be supposed that Milne-Edwards could mistake the peculiar articulation of 
the telson with the sixth somite of the abdomen, which is described above and 
which is equally characteristic of the articulation of the sixth somite with the 
fifth and of the fifth with the fourth, for actual consolidation, or overlook the 
remarkable character of the articulation of the external maxillipeds with the 
carapax ; and as neither of the species here described and figured agrees fully 
with the description of either of the species of Glyphocrangon in the spines 
of the carapax and abdomen, I am forced to the conclusion that Milne- 
Edwards’s genus is different from mine, though possessed of quite as remark- 
able characters. 


Rhachocaris Agassizii, sp. nov. 


Plate V. Fig. 2. Plate VI. Fig. 2. 


Female. —The carapax has eight conspicuous longitudinal carine which are 
interrupted by a very deep cervical and a broad and deep gastro-orbital sulcus, 
but, aside from the caring, sulci, and spines, is nearly cylindrical The rostrum 
is about two thirds as long as the rest of the carapax along the dorsal line, flat- 


* In characterizing the genus he says, ‘‘ Le septitme article abdominal est 
5 2 
presque entitrement soudé au sixiéme”; and in the description of G. spinicauda, the 
first species, ‘‘ Le septieme article est immobile sur le précédent, il est triangulaire 
pecies, gulaire, 
bicarené en dessus, trés pointu, et au lieu d’avoir la méme direction que les autres 
articles, il se reléve et son extrémité est dirigée en haut.” 
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tened above, triangular but with the edge flattened and distally slightly grooved 
below, and tapers regularly to an acute and gently upturned tip ; above there 
is a narrow but distinct median carina extending the whole length, and the 
margins are carinated and each armed just above the front of the eye with a 
prominent and acute spine directed forward and upward; below the rostrum is 
unarmed. Just back of the base of the rostrum there is a pair of spines like 
those upon the rostrum, but slightly larger and with the bases elongated and 
laterally compressed. From these teeth two parallel dorsal carine extend to 
the posterior margin, but each one is broken into ten or eleven elongated teeth 
turned slightly forward, truncated above, and all except the first and last with 
flattened and conspicuously punctate tops. The space between these carine is 
concave with a deep transverse depression at the cervical suture, but smooth 
except a few small tubercles along the carine and one on the median line in 
front. The frontal margin is transverse and nearly straight, but the lateral 
angle is armed with three very large and acute spines : a very slender antennal 
spine directed upward and forward from just above the base of the antenna ; 
directly below this a somewhat larger one (the lateral angle itself) slightly 
compressed laterally and curved downward and then directed forward below 
the antennal scale ; and, arising outside and a little back of these, a very 
broad, dentiform, vertically compressed spine directed outward and forward, 
terminating in an acute tip as far forward as the tip of the antennal spine, and 
apparently representing the anterior part of the lower of the three lateral 
caring, but separated from it by the broad and very deep depression of the 
cervical suture. The broad triangular space between this carinal tooth and the 
gastric region is depressed and smooth. The posterior part of the middle lateral 
carina 1s prominent and terminates at the cervical suture in a long tooth directed 
forward ; posteriorly it extends to the posterior margin and has the edge thick, 
flattened and punctate. The upper of the lateral carine is not evident in front 
of the cervical suture, is less conspicuous than the dorsal, and is obscurely 
divided into about four truncated teeth flattened and punctate above. On 
the gastric region in front of this carina there is an irregular group of elongated 
tubercles extending to the gastro-orbital suture, but with this exception the 
sides of the gastric region are unarmed, as are the remaining spaces between 
the carine of the dorsal part of the carapax, except a few very small tubercles 
either side of the cardiac region, and a few still smaller ones below the upper 
lateral carina and near the posterior margin. The lower of the lateral caring 
is broad, punctate along its edge, and extends from near the base of the spine of 
the antero-lateral angle almost to the posterior margin, with a broad and deep 
interruption at the cervical suture. On the branchial region below this carina 
there are about three irregular elongated and punctate ridges, and near the 
posterior margin there are a few small tubercles, but with these exceptions the 
branchial regions are unarmed. There is, however, a narrow but well-marked 
carina the whole length of the lateral margin. 

The eyestalks are slender and very small in proportion to the eyes them- 
selves, which are approximately spherical, slightly compressed vertically, and 
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with the horizontal diameter about three fourths as great as the breadth of the 
antennal scale and only a little less than the length of the eye to the base of 
the stalk. In the alcoholic specimen, the pigment is deep purplish and is 
probably not black in life. 

The peduncle of the antennula reaches to the tip of the antennal scale and 
nearly to the tip of the rostrum, and is clothed along the sides and below with 
very fine hairs, but is nearly naked above ; the first segment is a little longer 
than the second and third together, the second nearly as long as the last, which 
is less than twice as long as broad. The flagella are both nearly naked : the 
outer is about as long as the peduncle, the proximal two thirds of its length 
vertically compressed and broad, but the terminal portion suddenly contracted ; 
the inner is a little longer than the outer, very slender and regularly tapered. 

The antennal scale is regularly ovate, with the greatest breadth about two 
thirds of the way from the tip to the base, where it is very much contracted at 
the articulation; both margins are thickly ciliated, and the tooth of the outer 
margin is represented by an obscure angular projection at less than a third of 
the way from the base to the tip. The narrowness of the articulation permits 
great lateral motion in the scale, so that it may be turned outward at nearly a 
right angle to the body. The segments of the peduncle are without spines or 
tubercles ; the last segment is about as long as the breadth of the scale and 
reaches three fourths of the way from its base to its tip, and the inner edge is 
compressed and ciliated. The flagellum is a little longer than the carapax in- 
cluding the rostrum, slender, compressed vertically, and almost naked. 

The tips of the external maxillipeds reach to about the tips of the antennal 
scales. The proximal of the three segments of the endopod is about as long as 
the antennal scale and five or six times as long as broad ; the second segment 
is about two fifths as long as, and slightly broader than, the first, vertically 
compressed, thickly ciliated along the inner edge, and armed beneath with a 
single movably articulated spine near the distal end, and with two or three 
similar spines along each edge; the last segment is a little longer than the 
second, flat and smooth above, tapers from the base to a slender curved and 
acute tip, and the under surface and lateral margins are armed with thirteen or 
fourteen movably articulated spines among which there are a few fascicles of 
setee. The exopod is very slender, the basal portion slightly longer than the 
flagelliform portion, and the whole considerably shorter than the proximal seg- 
ment of the endopod. 

The legs of the first pair are just about as long as and scarcely stouter than 
the external maxillipeds, and reach a little beyond the bases of their dactyli, or 
nearly to the tips of the peduncles of the antennz : the ischium is about as 
long as the propodus, the inner and outer margins nearly parallel, the outer 
articulating with the merus, while the inner is thin, nearly straight, closely ap- 
proximated, and armed with a few sete, and each projects forward beyond the 
articulation with the merus in a narrow dentiform prominence ; the merus is 
as long as the three distal segments together, about a fourth as long as broad, 
slightly compressed vertically and with a few sete along the inner edge, but 
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otherwise unarmed ; the carpus is short, about as broad as long, and unarmed, 
and is so articulated with the merus as to be capable of flexion backward 
and beneath it ; the propodus is slightly more than half as long as the merus, 
rounded, slightly swollen, tapers to a very narrow distal extremity, and is smooth 
and unarmed except upon the upper and inner side where it is furnished with 
three longitudinal series of fascicles of soft sete ; the dactylus is about half as long 
as the propodus, very slender, curved and acute, smooth and naked, and capable 
of nearly complete flexion on the setigerous side of the propodus. The manner 
in which the distal segments of these limbs are articulated brings the setigerous 
sides of the propodi and the points of the dactyli in direct opposition to the 
spinous sides of the two distal segments of each of the external maxillipeds, and 
these two pairs of appendages are probably used together as prehensile organs. 

The legs of the second pair are unarmed and naked, very slender, the distal 
portion but little stouter than the proximal part of the flagellum of the antenna, 
and a little unsymmetrical, the left being slightly stouter than the right and 
reaching nearly to the tip of the rostrum, while the right reaches a little be- 
yond : the coxa is short and nearly cylindrical ; the ischium is a little longer 
than the propodus in the first pair, much broader than the coxa, very much 
compressed vertically and the inner edge slightly expanded proximally, so that 
the breadth is about a fourth of the length ; the merus is about a fourth 
longer than the ischium, the right a little longer than the left, little more than 

half as broad as the ischium, nearly uniform in breadth, and compressed verti- 
cally but much less so than the ischium ; the carpus is more than twice as long 
as the merus and more slender, strongly compressed, very slightly tapering at the 
distal end, composed of thirty-one segments on the right side and twenty-three 
on the left, and the most distal segment in each about as long as the three next 
taken together ; the left chela is slightly larger than the right, but neither is 
larger than the distal segment of the carpus, the digits are both short, the pre- 
hensile edge of the propodal one considerably oblique and shorter than the 
dactylus, which is itself scarcely longer than the breadth of the propodus. 

The legs of the third pair are nearly naked, slender, and reach to the tip of 
the rostrum: the merus is about twice as long as the ischium, and these two 
segments taken together are longer than the three distal segments and are of 
nearly uniform diameter throughout and very slightly compressed ; the carpus 
is a little shorter and more slender than the ischium ; the propodus is nearly 
twice as long as the carpus, cylindrical, and slightly tapered distally ; the dac- 
tylus is narrower than the distal end of the propodus, nearly a fourth as long 
as the propodus, nearly straight, a little compressed vertically, and tapered 
from the base to the tip. The fourth and fifth pairs of legs are alike and very 
similar to the third pair, but are slightly stouter throughout, the propodus is 
furnished with a dense fascicle of setee outside the base of the dactylus, and the 
dactylus itself is considerably longer than in the third pair, strongly compressed. 
vertically, concave above and convex below, and lanceolate, being broader in 
the middle than the distal end of the propodus, but narrowed toward the base 
and tapered to an acute tip. 
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The sternum is flat, triangular, and wholly unarmed. 

The abdomen is about once and a half as long as the carapax including the 
rostrum, is narrower than the carapax, and as seen from above tapers regularly 
from the base to the tip of the telson. There is a sharp medio-dorsal carina 
from the base to the telson, but interrupted on all the somites but the first ; a 
single lateral carina each side is indistinctly indicated on the first two or three 
somites ; and the dorsal surface generally is studded with prominent tubercles, 
many of which are elongated and all the larger ones with flattened and punc- 
tate tops. Upon the first somite, the median carina is thin and very high and 
projects forward in an acute tooth ; either side, in line with the upper lateral 
carina of the carapax, there is a very prominent acute and spiniform tooth 
directed obliquely forward. On the second and third somites, the dorsal carina 
is divided into two nearly equal parts by a smooth and very conspicuous sulcus, 
which passes slightly backward either side across the whole dorsum of the 
segment and down parallel with and near to the posterior margin of the epim- 
eron ; the anterior part of the carina on the second somite is nearly as high 
as on the first and projects slightly forward, but the posterior part on the second 
and both parts on the third are much: lower and do not project in front or be- 
hind. On the fourth somite, the carina is divided into two unequal parts by a 
less conspicuous sulcus, the anterior part being like that upon the third somite, 
while the posterior part is twice as long, thickened and flat above anteriorly, 
but posteriorly higher, more acute, and projecting slightly over the fifth somite. 
On the fifth somite the carina is unequally divided by a similar sulcus, but the 
anterior portion is more prominent than on the fourth, and the posterior part 
is very prominent, its anterior half being formed of two longitudinally elon- 
gated tubercles slightly diverging posteriorly, and between and back of them 
a single very high sharp and triangular tooth. The carina upon the sixth 
somite is broken anteriorly by a small notch, and posteriorly rises in an acute 
edge and projects far back over the base of the telson in an acute tooth. The 
epimeron of the first somite is narrow, does not project below the margin of the 
carapax, is rounded below and almost wholly covered by the anterior expansion 
of the epimeron of the second somite when the abdomen is fully flexed. The 
epimeron of the second somite projects much below the epimeron of the first, 
the anterior margin is nearly as convex in outline as the posterior, the inferior 
margin projects in the middle in a very long, slender, and outcurved spine, in 
a much smaller spine at the posterior angle, and in a small tooth anteriorly ; 
on the outer surface a sulcus, like and nearly parallel with the suleus of the 
porterior border, passes from near the anterior hinge to the base of the large 
spine of the inferior margin, but between and outside of the sulci the surface is 
sparsely tuberculous. The epimera of the third, fourth, and fifth somites have 
a smooth depressed area along the anterior margin, and are each armed below 
with two slender acute and out-curved spines, of which the anterior one on each 
epimeron is about as long as the large spine of the second epimeron, while the 
posterior spines increase in length from the second to the fifth somite, that 
upon the fifth epimeron being longer than the anterior spine of the same 
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epimeron and directed backward as well as outward ; the middle portion of 
the outer surface of each of these epimera is raised and sparsely tuberculous, 
and there is also a line of small tubercles between the sulcus and the posterior 
margin on the third, but on the following epimera the transverse sulcus of the 
dorsum does not extend down the epimera. Most of the tubercles on the side 
of the sixth somite are arranged in two longitudinal lines, an irregular but 
prominent one between the two hinges and a less prominent one below. The 
lateral angles of the sixth somite project downward, outward, and backward i in 
a very large and acute spine outside the base of the uropod. 

The telson is a little longer than the rostrum, slightly expanded toward the 
base, but the distal two-thirds is narrow, and terminates in a slender spiniform 
and slightly upturned tip unarmed with spines or seta. On the dorsal side 
there is a sharp median tooth beneath the projecting carinal tooth of the sixth 
somite ; either side there is a sharp carina extending from the base nearly to 
the tip, leaving, except at the base, a smooth and deep groove between them ; 
the lateral edges are strongly carinate, leaving a smooth groove either side, and 
a wide and shallow groove the full width of the under surface. 

The lamelle of the uropods are about three fourths as long as the telson : 
the inner lamella is obtusely lanceolate and nearly four times as long as broad ; 
the outer is much broader, the tip ovately rounded, and the very prominent 
lateral tooth about a fourth of the way from the tip to the base. 

The inner lamella of the appendage of the first abdominal somite is very 
short, about a third as long as the outer, obtuse, and about half as broad as 
long. 

The sterna of all the abdominal somites are unarmed. 

The eggs are very large, being, in alcohol, about 2.6 and 3 mm. in least and 
greatest diameter, and are proportionally few in number, there being not far 
from one hundred carried by the specimen examined. 

The single specimen seen, a female, gives the following measurements ; — 


Length from tip of rostrum to tip of telson. 5 5 5 . 111.0mm. 


Length of carapax, including rostrun . : : : . : 46.0 
Length of rostrum : : : : ° ; SLO. 
Breadth of carapax in front, ‘rallied spines : . : . 30.0 

iy ca at cervical suture. 5 . : Say he 0) 

as ne at middle, including eine 5 : : 5 21.0 
Diameter ofeye  . ° : A : enmity : ‘ 51.) 40) 
Length of antennal scale. 4 5 6 5 : 4 : 13.1 
Breadth of antennal scale : 5 : : : : 6 cameadell 


Length of external maxillipeds_ . . ° PME Mlcs hc, Boe 
ne first pair of legs : ‘ : eats . : Sy 2 


of carpus ° 3 3 4 : . : 6 : 2.3 
“e propodus . : 5 4 5 5 : 4 < oe (Osa 
s dactylus 3 3 5 S ; 9 Hue 3 5 3.4 


second pair of legs . 4 : right, 42.0 mm. ; left, 39.0 
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Length of merus . F . ; F right, 8.4mm. ; left, 8.7mm. 
$6 carpus : ‘ : C c : ere) ¢ 1a 
chela . ; : . : : owes! whee tty EL 
‘ \ third pair (of legs, |. ‘ : : 3 é : 41.0 
iY fifth pair of legs . : . : . ir ee 5 46.0 
f telsom . ; ° ‘ : : 2 - 20.0 


Station 326, N. Lat. 33° 42’ 15”, W. Long. 76° 0’ 50”, 464 fathoms. 


Rhachocaris sculpta, sp. nov. 


Plate V. Fig. 3. Plate VI. Figs. 3-34 


Female. — This species, though closely resembling the last in structure and 
general appearance, differs very conspicuously in the ornamentation of the 
carapax and abdomen, and in the form of the dactyli of the fourth and fifth 
pairs of thoracic legs. It is distinguished from R. Agassizii at a glance by 
having the dorsal and upper lateral carinz of the carapax only obscurely indi- 
cated by lines of acute tubercles and the spaces between the carine tubercu- 
lous, by having two short spines each side in place of the great lateral spine of 
the antennal region and a small bidentate tooth in place of the sharp branchial 
spine of R. Agassiziz, and in having three instead of two lateral spines on the 
epimeron of the fifth somite of the abdomen. 

The postero-lateral angle of the carapax is more prominent and angular than 
in R. Agassiz, but in other respects the form is very nearly the same. The 
lateral carine on the posterior part of the rostrum are not so high, and the two 
teeth at the base of the rostrum are even smaller than the rostral teeth and are 
nearly erect. All the carine of the carapax are much less prominent, so that 
the carapax is more regularly rounded. The space between the two dorsal 
carinee is scarcely at all depressed, the transverse sulcus at the cervical suture 
is not as deep, and there are two lines of small spiniform tubercles extending 
the whole length of the space, and the dorsal carine themselves are represented 
by two similar lines of larger spiniform tubercles with about twelve tubercles 
in each line, and with an obscure line of minute tubercles just outside of them. 
Below the dorsal carina and just back of the eye either side, at the extreme 
anterior end of the lateral lobe of the gastric region, there is a very large verti- 
cally compressed and acute tooth or spine connected with the lateral carina of 
the rostrum by a low but conspicuous ridge, just back of the base of this tooth 
there are one or two small spines, and on the rest of the triangular lateral lobe 
of the gastric region between these and the cervical suture there are approxi- 
mately twelve spines or tubercles, of which those in the middle of the lobe are 
larger than the others. Of the three spines of the antennal region, the antennal 
itself is longer than in R. Agassizi7, much stouter, considerably expanded at the 
base and directed strongly outward as well as forward and upward ; the spine 
of the antero-lateral margin is stouter and directed more outward ; while back 
_of and between these spines there are two relatively small acute teeth directed 
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forward, one behind the other, and of which the anterior is considerably the 
larger, and in the space between these teeth and the gastric region there are 
two or three irregular lines of minute acute tubercles, Back of the cervical 
suture, the upper lateral carina is high, conspicuous, and marked by a line of 
about six acute teeth directed slightly forward, and the depression between 
these and the lateral carina is armed with minute spiniform tubercles obscurely 
arranged in longitudinal lines. The middle lateral carina is distinct, armed in 
front with a smal]l bidentate tooth and back of this by a very few small and 
irregular teeth. The lower lateral carina is distinct, with the edge slivhtly 
crenulated but not dentate. Below the carina of the antennal region there is a 
longitudinal rugose ridge, and below and back of this a similar ridge on the 
lower part of the branchial region, The surface of the branchial region between 
the care is roughened by many minute tubercles, the inferior margin is bor- 
dered by a conspicuous carina as in the last species, and just above this at the 
postero-lateral angle there is a conspicuous elongated tubercle. 

The eyes are a little larger than in the last species, but do not differ in other 
respects. The peduncles of the antennule are clothed with coarser hairs than 
in the last species, and the distal segments are hairy above as well as on the 
sides, but in other respects they do not differ. The antennal scale is a little 
broader than in the last species and the tooth of the outer margin is more 
prominent and nearly half-way from the base to the tip, but the peduncle and 
flagellum do not differ. The distal segment of the external maxilliped is no 
longer than the penultimate, and the spines upon these two segments are a 
little more slender and the whole appendage a little shorter than in R. Agas- 
siz. 'The legs of the first pair are a little shorter as a whole, and the propodi 
and dactyli are relatively shorter. The legs of the second pair are exactly as 
in R. Agassizii except that they are shorter and have fewer segments in the 
carpi, the right leg scarcely reaching the tip of the peduncle of the antenna, the 
left a little shorter, while the right carpus has twenty-three segments and the left 
twenty. The legs of the third pair are stouter than in Rk. Agassizz and only 
reach to tips of the antennal scales, but the relative lengths of the segments are 
about the same. The fourth and fifth pairs are proportionally short and stout, 
and the dactyli very different from those of R. Agassiz. These are alike m 
both pairs, about a fifth as long as the propodi, shorter than in the third pair, 
not at all compressed but nearly cylindrical, even slightly swollen distally, and 
very abruptly contracted into a bifid tip, the inner tooth of which is the longer, 
more acute, and curved. 

The form and sculpture of the abdomen is very similar to that of the last» 
species, but the dorsal carina on the first somite is interrupted posteriorly and 
on the second is not so high ; the teeth of the lateral carine on the first somite 
are not quite as acute ; the tubercles over the surface generally are more irreg- 
ularly arranged, and none of them are much elongated ; the marginal spines of 
the epimera are shorter and less curved, but the anterior tooth on the second 
epimeron is much larger though obtuse ; the fifth is armed with three spiniform 
teeth, a median tooth, and two smaller nearly equal lateral teeth; and the 


MUSEUM OF COMPARATIVE ZOOLOGY. 5 


lateral spine of the sixth somite is smaller and not directed so much backward. 
There are no differences of importance in the form of the telson, uropods, or 
other abdominal appendages. 

The eggs are slightly larger than in R. Agassiz, and of about the same 
number. 

The specimen above described gives the following measurements : — 


Length from tip of rostrum to tip of telson . - c . - 108.0 mm. 
Length of carapax, including rostrum , . . : : : 44.0 
Length of rostrum . : 6 : = ° loo 
Breslin of carapax in front, sig knaloe pained , Sania : 19.3 
eo ‘o=* at cervical suture’ : : : . . 15.4 
sf a at middle, including spines . . . 3 21.5 
Length of antennal scale . Be Sie Sue : spars gh PLY 
Breadth of antennal scale. : : . : ° : . 6.8 
Diameter of eye ; : : : : : ‘ Ga) Tess 
Length of external aninineds: atc eh ; : : : 22.5 
oe Hirst pair of legs)... ; : : : . 22.2 
See Second: pair otlegsy ls) a). : ° ake 29.0 ; left, 27.5 
Meee TITeTUSy) ire 4 : 5 é . Shae inh Om der O22, 
Ks carpus i : : . : ; SPAoo US thin cap eke O) 


7 echela : : : : 6 : Beara hy als! atlas dee il 
“« third pair of legs . : Sei Stine : : 34.0 
a aithepatr of legs!) 7 : ; 6 : : 6 SPATS 
e telson . : : : : : ; ° : . 18.5 


Station 339, N. Lat. 38° 16’ 45”, W. Long. 73° 10’ 30”, 1186 fathoms. 


Rhachocaris longirostris, sp. nov. 


Plate V. Fig. 1. Plate VI. Fig. 1. 


Female. — This species agrees with R. Agassizii in having the dactyli of the 
fourth and fifth pairs of thoracic legs slender, but in the sculpturing of the 
carapax and abdomen it is more like R. sculpta, though the tubercles are fewer 
in number and are all obtuse ; it differs very conspicuously from both these 
species in having a much longer rostrum, longer telson, much shorter antennal 
scales, and the eyes on shorter peduncles, and, in the alcoholic specimen, devoid 
of colored pigment. 

The rostrum is slightly longer than the rest of the carapax along the dorsal 
line; the basal two-thirds is horizontal, but the tip strongly upturned ; the 
upper side is flat and the horizontal portion of uniform breadth, but the tip 
regularly tapered and acute ; there is a slight median carina the whole length ; 
there are lateral spines and the corresponding pair of spines at the base of the 
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rostrum as in R. sculpta, though a little less prominent; and between the lat- 
eral spines and the curved tip the surface is irregularly corrugated. The 
inferior edge of the rostrum is grooved, the groove being broadest at the begin- 
ning of the curved portion, and toward the tip there is in addition a slight 
median carina. The carine of the carapax have nearly the same arrangement 
asin Rk. sculpta. The tubercles of the indistinct dorsal carinz are all very low, 
obtuse, and punctate, and the space between the carinz unarmed except by a 
few small tubercles in front. On the lateral lobes of the gastric region the 
tubercles are all low and obtuse, the anterior being no more prominent than 
the others. The antennal spine is nearly as in &. sculpta, but the spine of the 
anterior angle is shorter and stouter than in that species, and directed straight 
forward as in FR. Agassiz. The lateral carina of the antennal region is con- 
tinuous and terminates anteriorly in a distinct tooth back of which the edge is 
obtuse and punctate. Back of the cervical suture, the upper lateral carina is 
prominent, but the tubercles with which it is surmounted, though more promi- 
nent than the others on the carapax, are all obtuse and punctate. The middle 
lateral carina is continuous, broad, and punctate, and the lower carina is very 
low but well marked by being punctate. The inferior margin of the carapax 
is carinated as in the other species. 

The eyestalks are very short so as to be almost entirely concealed, and the 
eyes themselves relatively about as broad as in the other species, but somewhat 
flattened anteriorly so that they appear much less prominent, and in the alco- 
holic specimen are perfectly white. 

The peduncles of the antennule reach only to about the middle of the ros- 
trum and the flagella fall short of its tip, but the proportions of both peduncles 
and flagella are very nearly as in the other species. The antennal scales 
scarcely reach to the tips of the peduncles of the antennule, are ovate, about 
three fifths as broad as long, broadest distally, and have a very indistinct tooth 
about the middle of the outer margin which is only obscurely ciliated back of 
the tooth. 

The external maxillipeds and the first pair of thoracic legs are slightly 
shorter, reaching scarcely to the tips of the antennal scales, but otherwise as 
in R. sculpta. The thoracic legs of the second pair are similar to those of 
RL. sculpta, but the right reaches a little beyond the tip of the antennal scale 
and its carpus has about twenty-one segments ; the left is a little shorter than 
the right and its carpus has about eighteen segments. The third legs are 
nearly as in the other species, reach a little beyond the tips of the antennal 
scales, and their dactyli are about a third as long as the propodi and very ~ 
slender. The fourth and fifth pairs of legs are but very little if at all stouter 
than the third, the fascicles of sete at the tips of the propodi are nearly as long 
as the propodi themselves, and the propodi are slightly shorter than in the third 
pair, strongly compressed as in R. Agassizit, but slender and not expanded a 
all in the middle. 

The sculpturing of the abdomen resembles that of R. sculpta, but the dorsal 
carina is less prominent and more obtuse, and the tubercles are fewer in num- 
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ber, obtuse, and punctate. The marginal spines of the epimera of the second to 
the fifth somite are all short, dentiform, and the posterior spine of the fifth 
epimeron is merely represented by an obtuse angle. The lateral spines of the 
sixth somite are about as prominent and fully as stout as in &. sculpta. 

The telson is longer than the carapax along the median line, exclusive of the 
rostrum, and has nearly the same form and sculpturing as in RL. sculpta, though 
the tip is slightly more upturned. The outer lamella of the uropod is only 
about two thirds as long as the telson, fully a third as broad as long, with the 
lateral spine farther from the tip than in the other species and the margin 
between the spine and the tip obliquely truncated rather than rounded. The 
inner lamella is narrow and considerably longer than the outer. 

The specimen on which the above description is based is not carrying eggs, 
and the genital orifices at the bases of the third pair of thoracic legs are not 
easily discoverable; but the appendages of the first and second somites of the 
abdomen are like those of R. sculpta, and leave no doubt in regard to the sex. 


Length from tip of rostrum to tip of telson . : eats - 54.0mm. 
“of carapax including rostrum . : : : : ; 23.0 
“ — of rostrum : ° : : ° ° : : - 12.3 
Breadth of carapax in front, including spines : : . ; 8.7 
e ‘ at cervical suture. : : : : sia EO 
i of inmiddle. : : : : A : 8.5 
Length of antennal scale : : : 5 3 6 ue e9, 
Breadth of antennal scale . : : 6 : : : : 3.0 
Diameter ofeye . . : : ; . : ° : BAe 


Length of telson . BIG ANe ° 3 SEM aT EO Tee rt 11.0 
Station 330, N. Lat. 31° 41’, W. Long. 74° 35’, 1047 fathoms. 


From Station 315, N. Lat. 32° 18’ 20”, W. Long. 78° 43’, 252 fathoms, there 
is a single small and imperfect specimen, evidently the young of this species. 
This specimen is about 25 mm. long and differs from the one above described 
in having the carinw of the carapax a little sharper; the lateral carina of the 
antennal region interrupted in the middle ; the marginal teeth of the abdom- 
inal epimera smaller in proportion and the posterior tooth of the fifth epimeron 
wholly wanting, leaving it bidentate like the third and fourth ; and the right 
and left carpi in the second pair of thoracic legs of about eighteen and fifteen 
segments respectively. 
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PALAMONIDA:. 


ALPHEIN Ai. 
Hippolyte Liljeborgii Danietssen. 


Hippolyte Litjeborgit DANIELSSEN, Nyt Magazin Naturv., Christiania, XI. p. 5, 1861. 
Mrrzcer, Jahresber. Comm. wissensch. Untersuchung deutschen Meere, 1872-73, 
Nordsee, p. 290, 1865 (Liddjeborgi). 

DANIELSSEN and Borcx, Nyt Magazin Natury., Christiania, XIX. p. 196, PL, 
figs. 15-20, 1872. . 
Hippolyie securifrons NorMAN, Trans. Tyneside Naturalists’ Field Club, V. p. 267, 

1863 (teste Danielssen and Boeck, Metzger). 
Smiru, Trans. Conn. Acad., V. p. 69, Pl. X. fig. 83, 1879 ; Proc. National Mus., 
Washington, III. p. 437, 1881. 


Station. N. Lat. W. Long. Fathoms. Specimens, 
303 41° 34’ 30” HIS EY BOM! 306 82 
306 41° 32’ 50” 659/557) 017 524 2° 
309 40° 11’ 40” 68° 22/ 0” 304 29 


This species appears to be abundant in deep water off the whole New Eng- 
land coast. It has also been taken off the Capes of the Delaware by Capt. 
Z. L. Tanner, of the U. 8S. Fish Commission Steamer “ Fish-Hawk,” Sta- 
tion 1045, N. L. 38° 35’, W. Long. 738° 13’, 312 fathoms, and at neighboring 
stations. 


Hippolyte Phippsii Kroyer. 


Hippolyte Phippsit Kroyer, Naturh. Tidssk., II. p. 575, 1841 (2). 

Hippolyte turgida Kroyer, Ibid., p. 575, 1841 (9). 

Hippolyte vibrans Stimpson, Ann. Lyceum Nat. Hist. New York, X. p. 125 (g, var.). 

Hippolyte Ochotensis BRANDT, Middendorff’s Sibirische Reise, II. p. 120, Pl. Y. 
fig. 17, 1849 (9). 


Station 302, N. Lat. 41° 30’, W. Long. 66° 3’, 73 fathoms ; one male. 


Hippolyte polaris Ross. 


Alpheus polaris SABINE, Suppl. to Appendix of Parry’s First Voyage, p. cexxxviii. 
Pl. II. figs. 5-8, 1824. 

Hippolyte polaris J. C. Ross, in John Ross, Appendix to Second Voyage, p. Ixxxy., 
1835 (9). 

Hippolyte borealis J. C. Ross, in John Ross, op. cit., p. lxxxiv. Pl. B, fig. 3, 1835 (¢). 


Station 308, N. Lat. 41° 34’ 30”, W. Long. 65° 54’ 30”, 306 fathoms; one 
male. 
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Caridion Gordoni Gos. 


Hippolyte Gordont BATE, Nat. Hist. Review, V., Proc., p. 51, figs., 1858. [No spe- 
cific name is given in the article, though the species is said to be named after 
its discoverer, the Rev. G. Gordon, but Hippolyte Gordoni is given in the 
‘‘ Index to the Proceedings,” p. iv. ] 

Doryphorus Gordoni Norman, Ann. Mag. Nat. Hist., 3d Series, VIII. p. 277, 
Pl. XIII. figs. 6, 7, 1861. [The generic name preoccupied. | 

Caridion Gordoni Goiis, Ofversigt Vetenskaps-Akad, Forhandlingar, Stockholm, 
1863, p. 170 (10). 


Station 311, N. Lat. 39° 59’ 30”, W. Long. 70° 12’, 143 fathoms, sand ; two 
specimens, male and female. 


Bythocaris, sp. indet. 


A few specimens from Station 314, N. Lat. 32° 24’, W. Long. 78° 44’, 142 
fathoms ; and Station 327, N. Lat. 34° 0’ 30”, W. Lon. 76° 10’ 30”, 178 
fathoms. 

The species is the same as the one I have referred to as taken off Block 
Island by the U. S. Fish Commission (Proc. National Mus., Washington, III. 
p- 437, 1881). It is apparently closely allied to B. Puyert G. O. Sars (Archiv 
Mathem. Naturvid. Kristiania, II. p. 340, 1877, Hippolyte Payerv Heller), but 
the specimens are all much smaller thon the one described by Heller, none of 
them being over 30 mm. in length, and probably belong to a distinct species. 


Anchistia tenella, sp. nov. 
Plate IX. Figs. 1-1. 


This species is represented by a single specimen, an egg-carrying female. 
The integument is very thin and soft, so that it is difficult to make out accu- 
rately the proportions of the carapax, which is apparently slightly compressed 
laterally. The rostrum is slender, falls slightly short of the tips of the anten- 
nal scales, is fully three fourths as long as the rest of the carapax along the 
dorsal line ; the dorsal crest extends back a short distance upon the carapax, is 
directed slightly downward through its whole length, and is armed with nine 
teeth, crowded posteriorly but more widely separated anteriorly, and of which 
three are back of the orbit and the small anterior one near the acute tip ; the 
lower edge is armed with three teeth. The anterior margin projects in an 
acute angle below the orbit, and there are well-developed antennal and hepatic 
spines. Just back of the dorsal crest there is a slight notch in the dorsum with 
a distinct but short transverse sulcus turned forward either side. 

The eyes are small, black, and fall considerably short of the middle of the 
rostrum. The peduncle of the antennula (Pl. IX. fig. 1*) reaches to the tip of 
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the rostrum: the first segment is squamiform, about once and two thirds as 
long as the two distal segments together, about three sevenths as broad as long, 
and the outer margin is armed with an acute tooth near the middle and pro-° 
jects distally in a similar tooth half as long as the second segment ; the second 
and third segments are subequal in length, the second less than half as wide as 
the first but with a slight carina-like expansion on the outer side, while the 
third is still narrower and nearly cylindrical. The outer flagellum is divided 
for nearly half the length of the outer portion, which is as Jong as the peduncle, 
rather stout and somewhat hairy, while the inner ramus is more slender, 
nearly naked, and extends more than half the length of the whole flagellum 
beyond the tip of the outer ramus. The inner flagellum is very slender and 
apparently a little shorter than the outer, but is imperfect at the tip. The 
antennal scale (Fig. 1°) is about as long as the rostrum, more than a third as 
broad as long, only very slightly narrowed distally, and the broad obliquely 
truncated and rounded tip extends considerably beyond the large and acute 
spine in which the outer margin terminates. The terminal segment of the 
peduncle is slender and about two fifths as long as the scale. The flagellum is 
nearly as long as the whole body of the animal. 

The external maxillipeds reach to the middle of the antennal scales and are 
very slender ; the first of the three segments of the endopod reaches to the front 
edge of the carapax, and the second and third are successively a little shorter. 
The exopod is slender and reaches a little by the first segment of the endopod. 
The two pairs of chelate legs are unsymmetrical, the legs of the left side being 
larger than those of the right. This is very likely accidental, however, for the 
right antennal scale is short and misshapen, evidently reproduced after injury, 
and the right chelate legs have very likely been reproduced also, although they 
are as well formed as the left ones. The left leg of the first pair is about as 
long as the carapax including the rostrum ; the merus and carpus slender and 
subequal in length ; the chela nearly as long as the carpus, and slender, six or 
seven times as long as broad and with slender and sheghtly curved digits nearly 
half the whole length. The right leg is slightly smaller than the left, but the 
proportion of the parts the same. The left leg of the second pair is once and a 
half as long as that of the first pair ; the ischium and merus are subequal in 
length, the latter reaching as far forward as the tip of the rostrum ; the carpus 
is a little more than half as long as the merus, and shorter than in the first pair ; 
the chela is nearly as long as the carpus and merus together, slender, though 
slightly swollen in the middle, and with slender digits about two fifths the 
whole length. The right leg is abouta fourth shorter than the left, and slender 
in proportion. The third and fourth pairs of legs are alike, slender, about a 
third longer than the carapax including the rostrum, the carpi about two thirds 
as long as the meri, the propodi considerably longer than the carpi, and the 
dactyli slender, slightly curved, acute, and only a sixth or seventh as long as 
the propodi. 

The epimeron of the first somite of the abdomen is very broad, but little 
narrower than that of the second, and extends far forward by the posterior edge 


MUSEUM OF COMPARATIVE ZOOLOGY. 57 


of the carapax ; the second epimeron is orbicular, broader than high and nearly 
as broad as the whole height of the somite ; the third epimeron is broad and 
rounded posteriorly ; the fourth epimeron is prolonged backward nearly the 
full length of the fifth somite and is evenly rounded posteriorly ; the fifth is 
rounded and projects very slightly posteriorly. The sixth somite is nearly 
twice as long as the fifth, and about half as high as long. The telson is nearly 
a third longer than the sixth somite, thin and lamellar, tapers regularly to a 
rounded tip unsymmetrically armed with five spines and perhaps not quite 
perfect, and above is evenly rounded and armed with two pairs of aculei. The 
lamellze of the uropods reach a little by the tip of the telson : the inner is nar- 
rowly ovate and nearly four times as long as broad ; the outer is less than three 
times as long as broad, and broadly rounded at the tip, which projects much 
beyond the tooth in which the thickened outer margin terminates. 

The eggs, which are well advanced toward maturity, are approximately 0.60 
and 0.45 mm. in greater and less diameter in the alcoholic specimen. 

All the oral appendages agree very closely with those of Palemonetes varians 
(Leach sp.) and the number and arrangenient of the branchiz are apparently 
the same as in that species, though I am not certain that there is more than one 
arthrobranchia at the base of the external maxilliped. [Palemonetes varians 
and Leander natator have the same branchial formula as Palemon squilla. } 

The single specimen is from Station 316, N. Lat. 32 7’, W. Long. 78° 37’ 30”, 
229 fathoms, bottom of pebbles, and gives the following measurements : — 


Dexa 2 : . . : 3 : : : : : ; 4 
Length from tip of rostrum to tip of telson é : : : . 25.0mm, 
“ of carapax including rostrum. : i . . : 9.3 
et OL TOStLIUM |. , : . 6 : 5 . 6 . 38 
“ of antennal scale : : : : 5 6 : : 3.7 
Breadth of “ yer : : : : : ; : 6 le: 
Length of first pair of legs. : : : : right, 8.9 ; left, 9.5 
ff chela : : : é . ; Wehadarr vie Wok eran rene 0) 
os second pair of legs . : : ; Se Ob $5 WelOLO 
Go gah ; Mite Ts : : Sie en Lape ey Sad ion 
ie merus : : : 2 . : Ei eee CeIn 2 
4 carpus. ; ; . : 3 : Her ale in ce dukleS 
Us chela . é } é ‘ : ; See eth miany wees) 
fa dactylus . } : : : A ; £o dhe ees ZO 
‘s third pair of legs 6 5 : ; . 5 Bed) 


“ — propodus . : 5 ‘ é 3 . : : . 3.5 
«  dactylus ; : : é : : 6 : : 0.5 
‘¢ sixth somite of abdomen . 5 : : : c » 3.0 
Height of “ « Be Real EW Rae eRe smd iteett eek PRED 
Meuorbrotitelsom! Pi %.)t (ues! tae Caleta EL Monee Mitek eins Pay dtu ghd Ay 
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PANDALIN A. 
Pandalus propinquus G. O. Sars. 


G. O. Sars, Vidensk.-Selsk. Forhandl. Christiania, 1869, p. 148 (4); Ibid., 1871, 
p. 259 (16). 
Surry, Proc. National Mus., Washington, III. p. 437, 1881. 


Station. N. Lat. W. Long. Fathoms. Specimens. 
306 AVCT39/ 50/7 65° 55/ 0” 524 2 
309 40° 11' 40” 68° 22’ 0” 304 12 


This species is not uncommon in deep water off the New England coast, and 
is found at least as far south as off the Capes of the Delaware, where it has been 
taken in abundance by Capt. Z. L. Tanner, of the U. S. Fish Commission 
steamer “ Fish-Hawk,” Station 1045, N. Lat. 38° 35’, W. Long. 73° 13’, 312 


fathoms. 


Pandalus leptocerus Smiru. 


Proc. National Mus., Washington, III. p. 437, 1881. 


Station. N. Lat. W. Long. Fathoms. Specimens. 

301 AVS 264551 669) 3/0” 71 2 

302 41° 30’ 0” 66° Of 0” 73 7 

303 Ale 34! 301! 65° 54’ 30! 306 252 
304 41° 35’ 0” 65° 57’ 30” 139 1 

3ll 39° 59! 30” TO? MAE OW" 143 -14 

344 40° 1! 0” 70° 58’ 0” 129 

346 40° 25’ 35” 71° 10’ 30” 44 1 


This species almost entirely replaces P. Montagui south of Cape Cod, and 
appears to be everywhere exceedingly abundant in from 30 to 200 fathoms, but 
below 300 fathoms it seems to give place to P. propinquus. 

In size and general appearance it is much like P. Montagui but more slender 
and readily distinguished from it, and from P. propinquus and borealis as well, 
by the minutely roughened surface and the presence of exopods upon the ex- 
ternal maxillipeds. 

The rostrum is from about once and a third to nearly twice as long as the 
rest of the carapax, and curved very slightly upward, but usually not as much 
so as in P. Montagu. Above, it is armed with eleven to thirteen teeth, of 
which one is near the tip, as in P. Montagut, and usually only two back of the 
orbit on the carapax proper, while a considerable space back of the terminal 
spine is unarmed, though this space is usually shorter than in P. Montagut. 
Beneath, there are six to eight teeth, as in P. Montagui. The entire surface of 
the carapax and abdomen is slightly roughened with short and irregular, trans- 
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verse punctate ridges, which give rise to very short bristle-like hairs, while in 
P. Montagu, propinquus, and borealis the surface is naked and very smooth. 
The carapax is considerably more slender than in P. Montagui, and the pos- 
terior tooth of the dorsal carina is farther forward, being much in front of the 
middle. The abdomen is more slender than in P. Montaywi ; but, except for 
the greater slenderness, there is scarcely any difference in the form or propor- 
tions of the somites, or the form and armature of the telson and uropods. 
There are slender exopods, about a third as long as the ischia, at the bases of 
the external maxillipeds, but the endopods themselves are as in P. Montagui ; 
the merus reaches to the base of the flagellum of the antenna, and the tip falls 
considerably short of the tip of the antennal scale. 

The legs of the first pair are nearly asin P. Montagut. The right chelate leg of 
the second pair is shorter and stouter than in P. Montagwi, and scarcely reaches 
the tip of the corresponding leg of the first pair ; the ischium is about a fourth 
the entire length ; the merus is only a little shorter than the ischium ; the 
carpus increases in thickness distally, is a little longer than the ischium, not 
more than about once and a half as long as the merus, and usually composed 
of only five segments, the proximal half being wholly unsegmented or annu- 
lated, then three subequal and very distinct segments, about as broad as long, 
and these followed by the terminal segment, which is about as long as the 
three next preceding ; the chela is about half as long as the carpus, and a little 
stouter than its distal end. The left chelate leg is a little shorter and stouter 
than in P. Montagui, but has about the same number of segments in the merus 
and carpus, and does not differ in other respects. The third, fourth, and fifth 
pairs of legs differ from those of P. Montagu in being a little more slender, and’ 
in having much longer, much more slender, and nearly cylindrical dactyli, 
which are wholly unarmed, except a few small spinules beneath near the base. 

The branchial formula is the same as in P. Montagut. 


Pandalus tenuipes Smiru. 
Proc. National Mus., Washington, III. p. 441, 1881. 
Plate XIII. Fig. 12. 


Station 314, N. Lat. 32° 24’, W. Long. 78° 44’, 142 fathoms ; one male and 
one young specimen, both imperfect, 

This species is smaller but has a proportionally thicker body than P. Mon- 
tagut, and the surface of the carapax and abdomen is very minutely roughened, 
somewhat as in P. leptocerus, but the punctate ridges are much less conspicuous 
and much more thickly crowded than in that species. 

The carapax, including the rostrum, is about two fifths of the entire length, 
and the carapax proper is nearly as long as the rostrum, slightly swollen in the 
middle, somewhat contracted in front, as seen from above, and with the rostral 
carina extending back to about the middle, and armed, at about a third of the 
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way from the orbit to the posterior margin, with two to four slender spines 
crowded close together, rapidly decreasing in size posteriorly and movably artic- 
ulated with the carapax ; but between these teeth and the posterior teeth of the ~ 
rostrum the carina is wholly unarmed. The rostrum is curved upward a little 
more than in P. Montagu, is not expanded below, and is armed the whole 
length above with eight to ten teeth, which are usually more widely separated 
distally, though in some specimens the terminal two or three are crowded 
together near the tip ; beneath there are six to ten small teeth. 

The eyes are black and as broad as long, but shorter than in P. Montagui. 
The peduncle of the antennula reaches to near the middle of the antennal scale, 
and the two distal segments are subequal in length and each about as broad as 
long. The antennular flagella are subequal in length and much longer than 
the carapax, including the rostrum ; the proximal half of the outer flagellum is 
very much thickened, the terminal portion very slender, as is the inner flagel- 
lum throughout. The antennal scale is approximately four fifths as long as the 
rostrum, and of very nearly the same form as in P. Montagui. The oral ap- 
pendages differ from those of P. Montagui in the following particulars : the 
proximal segment of the mandibular palpus is dilated, though not quite as 
conspicuously as in P. Montagwi ; the posterior lobe of the scaphognath of the 
second maxilla is very short, broad, obtusely rounded at the extremity, and 
projects very little back of the base of the endognath, while in P. Montagui 
and the allied species it is very much prolonged and acutely triangular pos- 
teriorly ; in the second maxilliped the dactylus is about as long as broad, and 
articulated with the oblique distal end of the propodus (Pl. XIII. fig. 12), 
while in P. Montagui and its allies the dactylus is a narrow plate, articulated 
by one edge to the distal part of the mesial edge of the propodus. The external 
maxillipeds are very slender, reach to about the tip of the rostrum, and have 
well-developed exopods, fully half as long as the ischium; the ischium is a 
little longer than the rest of the endopod, which is composed, as in P. Mon- 
tagut, of only two distinct segments beyond the ischium, and in this case these 
two segments are subequal in length. 

The legs of the first pair are very slender, and reach to the tips of the external 
maxillipeds. The second (chelate) legs are exactly alike, and reach to or con- 
siderably by the tips of the antennal scales. The ischium is a little longer than 
the merus ; the carpus is a little less than twice as long as the merus, slightly 
shorter than the antennal scale, and composed of about fifteen segments, of 
which the proximal are separated by indistinct, but the four or five distal by 
conspicuous articulations, while the ultimate is about twice as long as broad, 
and the next three or four, each, only about half as long as broad. The chela 
is slender, only a very little stouter than the distal end of the carpus, nearly 
a third as long as the carpus, and about half as long as the merus, and the 
digits are alike, about as long as the basal portion, slightly gaping, and with 
a very few long, setiform hairs. The third, fourth, and fifth pairs of legs are 
exceedingly slender, sparsely armed with minute spinules and slender sete ; 
and the dactyli are very long and slender, slightly and regularly bent, and 
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flattened a little vertically (or in the direction of the plane of the curvature), 
and wholly unarmed; those of the fifth pair reach beyond the tip of the ros- 
trum, and the fourth and third pairs are successively a little longer ; the dac- 
tylus in the fifth pair is a third or a little more than a third as long as the 
propodus, in the fourth pair a little longer than in the fifth, and in the third 
pair not far from half as long as the propodus. 

The abdomen is evenly rounded and not at all compressed above, and less 
geniculated at the third segment than in P. Montagui. The sixth segment is 
about once and two thirds as long as the fifth. The telson is about once and a 
half as long as the sixth segment, and terminates in an acutely triangular tip, 
armed each side with two long $pines, of which the proximal is very much the 
longer, and at the extreme tip with a few long, plumose sete. 

The branchial formula is the same as in P. Montugut. 


Pandalus acanthonotus, sp. nov. 
Plate XIII. Figs. 10, 11. 


This species, of which there is but one specimen in the collection, is closely 
allied to P. tenuipes, but is at once distinguished from it by the deeper and 
nearly horizontal rostrum with the lorsal teeth forming a continuous series with 
the spines on the dorsal crest of the carapax; and by the much longer sixth 
somite of the abdomen, which is more than twice as long as the filth somite, 
and longer even than the telson. 

Female. —The carapax including the rostrum is only about a third of the 
entire length, somewhat contracted in front as seen from above, and with the 
rostral carina extending back to about the middle, but not sharp except in front, 
where it is armed with five slender spines movably articulated with the carapax 
and closely crowded together. The rostrum is considerably shorter than the cara- 
pax proper, nearly horizontal, expanded below, tapers to an acute tip, is armed 
above with seven teeth, of which the anterior is very minute and a little way 
from the tip while posteriorly the teeth become slender and at last spiniform, 
almost like the spines of the carapax, with which they form a continuous 
series ; below, the edge is armed with six teeth, of which the anterior one is 
minute and situated a little back of the tip. 

The eyes are large, pyriform, and black, and, as well as the antennule and 
antennee, are nearly as in P. tenwipes. 

The oral appendages are all very nearly as in P. tenuipes; the propodus in 
the second maxilliped (Pl. XIII. fig. 11) is, however, a little larger proportion- 
ally, and the very narrow dactylus articulated along nearly half the length of 
the mesial edge of the propodus very much as in P. Montagui, while in 
P. tenuipes the dactylus is about half as long as broad and articulated with the 
oblique distal end of the propodus. The external maxillipeds reach a little by 
the tips of the antennal scales, are almost exactly as in P. tenuipes, and, as in 
that species, have well developed exopods half as long as the ischia. The oral 
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appendages do not differ very much from those of P. carinatus figured on 
Plates X. and XI.: the first maxille and second maxillipeds are almost exactly 
as in P. carinatus; the distal segment of the mandibular palpus is broader and 
more obtuse at the tip, but in other respects the mandibles do not differ; the 
second maxille differ only in having the posterior division of the distal lobe of 
the protognath proportionally a little smaller; the first maxillipeds are similar 
to those of P. carinatus, but the lamellar portion of the exopod is a little 
broader and more abruptly narrowed into a more slender flagelliform portion ; 
the external maxillipeds are more slender than in P. carinatus, and the two 
distal segments are subequal in length. 

The legs of the first pair reach to the tips of the external maxillipeds and are 
as in P. tenwipes. The second (chelate) legs are very nearly alike, but the left 
is a little longer than the right and reaches to about the tip of the antennal 
scale; both are about equally slender; the carpi are more than a third of the 
entire length, segmented throughout but more conspicuously distally, and com- 
posed of about twenty segments, of which the most distal one is considerably 
longer than broad, but all the others shorter than this and approximately equal 
in length ; the chele are alike, scarcely stouter than the carpus and only a little 
more than twice as long as its distal segment. The third, fourth, and fifth pairs 
of legs are nearly as in P. tenuipes: those of the posterior pair reach consider- 
ably by the tip of the rostrum, and the fourth and third are successively a little 
longer ; the meri are sparsely armed with small spines, but the distal segments 
unarmed excepting a few sete or hairs; the dactylus in the third pair is about 
a third as long as the propodus, and in the fourth pair about a fourth as long 
as the propodus. 

The abdomen is rounded above, but is rather strongly geniculated and 
slightly compressed at the third somite. The sixth somite is more than twice 
as long as the fifth, longer even than the antennal scale or rostrum, and strongly 
compressed. 

The telson is much shorter than the sixth somite, slender, and terminates, as 
in P. tenuipes, in a triangular tip armed each side with two long and slender 
spines of which the proximal is much the longer. 

The surface of the carapax and abdomen is minutely roughened, as in 
P. tenwipes, by thickly crowded irregular transverse punctate ridges. 

The branchial formula is apparently just as in P. tenuipes, P. Montagu, etc., 
and as in the following species, P. carinatus. 


MEASUREMENTS. 
Station . : 5 6 : : . : 6 : . . 321 
Sex 4 5 ; : : : 6 0 6 : 0 2 
Length from tip of rostrum to tip of telson. : : : . 42.0 mm. 
“ of carapax including rostrum . : : : : . 142 
“ of rostrum . : aie Bias 80 : : 5 - 6.3 


Breadth of carapax . ° 5 : 5 : 5 - : 4.9 
Length of antennal scale : ; . ‘ : : : sonaG 


iat 
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Breadth of antennal scale, : é ; 4 : F : 1.3mm. 
Length of right chelate leg 4 ; : “ : ° PsA MS CZ3) 
“¢ carpus . 4 A 6 . 5 n A 4 3 4,2 


«  chela ; AU Eade ee a AMA aWie: 92H Rate Sienna L SO 
oe walettichelate: lesa: : , ; 5 , : gan tah) 


SIRE CAT IVUS 5, fiver Cotas no ioc e ; sae Pinsep ner ynan ins taste Ox 
os chela ‘ : ; ‘ ‘ s 5 6 < 1.0 
cs third leg . : ; : ; 5 j : : . 19.0 
£ fifth leg , ; 3 dj 5 6 5 18.5 
« fifth somite of anaemen ; : ; ; : 5 5 ox) 
Os sixth somite of abdomen ; A : 4 : : 7.0 
Height of “ aS « F : : a : : eA, 
“Length of telson . 3 : 6 A ; : 5 5.2 


Station 321, N. Lat. 32° 43’ 25”, W. Long. 77° 20’ 30”, 233 fathoms. 


Pandalus carinatus, sp. nov. 


Plate X. Figs. 2-2". Plate XI. Figs. 1-3. 


Female. — The surface of the carapax and abdomen is microscopically punc- 
tate for the insertion of very minute hairs. The carapax including the rostrum 
is about as long as the entire abdomen, but the carapax proper much shorter 
than the rostrum and armed with a high dorsal crest nearly the whole length 
and with four sharp and very conspicuous longitudinal carine each side. The 
rostrum is very slender, nearly horizontal toward the -base and slightly upturned 
from a little back of the middle, and armed above, from near the slender and 
acute tip, with thirteen conspicuous teeth in front of the orbit and four more 
on the anterior half of the carapax, and beneath from near the tip to the front of 
the eye with nine similar teeth. The uppermost of the four lateral carine is in 
a line straight back from the middle of the orbit, but is interrupted by a slight 
depression and terminates in a small tooth just back of the middle, and is not 
conspicuous on the anterior half of the carapax; the second and third carine 
are continuous the whole length of the carapax, nearly parallel and slightly 
curved, the upper terminating anteriorly in a conspicuous antennal spine 
just over the base of the antenna, the lower in a similar but laterally more 
prominent spine below the base of the antenna; the lowest carina is a marginal 
carina of the inferior edge of the carapax, which is more strongly incurved than 
in the typical species of Pandalus. j 

The eyes are rather small for the genus, pyriform, and black. The first seg- 
ment of the peduncle of the antennula is broad, squamiform, excavated for the 
reception of the eye, and furnished externally with a large lamellar process 
terminating anteriorly in an acute angle in front of the eye. The second 
and third segments are very short, taken together being scarcely longer than 
their diameter. The outer flagellum is a little more than twice as long as the 
peduncle, the basal half considerably thickened and hairy, but the terminal 
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portion exceedingly slender. The inner flagellum is considerably longer than 
the outer, reaches nearly to the tip of the rostrum, and is slender throughout. 
The antennal scale is about three fourths as long as the carapax excluding the 
rostrum, and near the base about a fourth as broad as long, but tapers distally 
to an acute tip. The second segment of the peduncle of the antenna is armed 
with a triangular tooth above the base of the scale and with a long spine below, 
The flagellum is slender, and considerably longer than the carapax includin, 
the rostrum. 

The mandibles (Pl. XI. fig. 1) are nearly as in P. Montagwi, though the 
proximal segment of the palpus is much less dilated, and all the segments are 
only sparsely armed with sete ; the mandibles are in fact more nearly as in 
P. tenuipes. The first maxille (Fig. 2) are essentially as in P. Montagui. The 
lobes of the protognath and the endognath of the second maxilla (Fig. 3) are 
nearly as in P. Montagwi, but the scapognath is very different ; its posterior lobe 
is short, broad, and evenly rounded, much as in P. ¢enwipes, while the anterior 
lobe is much longer than the posterior, fully as broad, and with a broad and 
truncated extremity ; both extremities of the scaphognath are margined with 
very long plumose sete, while those upon the edges between are short. The 
first and second maxillipeds (Pl. X. figs. 2%, 2°) do not differ essentially from 
those of P. Montagu. The external maxillipeds have well-developed exopods 
about two thirds as long as the ischium, which is more than half the entire 
length of the endopod ; the terminal segment of the endopod is considerably 
longer than the penultimate, and tapers to an acute point. 

The legs of the first pair are more slender than the external maxillipeds, and 
do not quite reach to theix tips. The right chelate leg (Pl. X. fig. 2°) reaches a 
little by the base of the antennal scale, and is rather stouter than usual in the 
genus ; the merus and carpus are subequal in length, and the carpus is rather 
obscurely divided into about eight segments, of which the proximal and distal 
are much longer than the others; the chela is very little shorter than the 
carpus and much stouter, and somewhat swollen so that it is between a third 
and a fourth as broad as long ; the digits are rather stout, slightly curved, and 
more than a third of the entire length. 

The three last pairs of legs are slender, subequal in length, reach to about 
the tips of the first pair, are armed with numerous sete and slender spines, 
and the dactyli are slender, very slightly curved, and about a third as long as 
the propodi. 

The first, second, fifth, and sixth somites of the abdomen are evenly rounded 
above, but the third and fourth are armed with a sharp dorsal carina, most 
conspicuous on the third somite, and in both somites projecting backward over 
the succeeding somite in a prominent horizontal and acute tooth. The first 
epimeron projects downward even below the second, which is orbicular and 
about as broad as high ; the third and fourth epimera project backward in 
evenly rounded lobes, but the fifth in an acute angle. 

The telson is about as long as the fifth and sixth somites together, narrow, 
armed with four pairs of dorsal aculei, and the triangular tip (Pl. X. fig. 25) 
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with three pairs of spines, of which the terminal are small and slender, the 
next very long, and the anterior short and stout. The lamelle of the uropods 
are about as long as the telson: the inner is lanceolate and between four and 
five times as long as broad; the outer is between three and four times as long 
as broad, with the tip broad, somewhat obliquely rounded, and projecting con- 
siderably beyond the acute tooth in which the outer margin terminates, and 
just inside the base of which there is a spine much longer than the tooth itself. 

The outer lamella of the appendage of the first somite of the abdomen is a 
little longer than the protopod, about a sixth as broad as long, and margined 
with multiarticulate plumose sets as usual, while the inner lamella is a little 
less than half as long as the outer, expanded externally near the base, where the 
breadth is equal to about a fourth the length, but tapering and slender distally, 
and margined with plumose sete like the outer. The inner lamella of the 
appendage of the second somite is a little longer than the outer lamella of the 
appendage of the first somite, between six and seven times as long as broad, 
and bears, a little way from the base, the usual stylet, which is about a fifth as 
long as the lamella itself. 

The single specimen is from Station 327, N. Lat. 34° 0’ 30”, W. Lon. 
76° 10’ 30”, 178 fathoms, and gives the following measurements : — 


Sex i ; ; y : : ‘ 3 : ; é : 2 
Length from tip of rostrum to tip of telson : : : 5 . 48.0mm. 
“of carapax including rostrum. 5 ‘ : : . 24.0 
Cok rostrum: : : : : é 5 : j 5 ae 
Breadth of carapax : : 4 : : : : : ; 5.2 
Length of antennal scale . : ; : . ‘ : : a Goll 
Breadth of “ e 5 ; i 6 : 5 : : 1.8 
Length of right chelate leg : ; ; : : : ; 5 D2) 
ss carpus. 5 6 6 : 4 6 : : 5 2.2 
a chela ; ; 5 : : ‘ : : : 4 Ak) 
“left chelateleg . : : , 4 . sfeliZs3 
rf carpus : : : : ; : : : : «/ AS 
fake Tehela |i, : ‘ : : 3 3 : 3 : 1.2 
fc sixth somite of abdomen . : 3 ‘ : : if 43 
Height of  “ “ crc : : : : : : 2.2 
Length of telson stad Gs : : 5 : : j Soe 


The genus Pandalus, as at present recognized, apparently contains species 
representing several genera, and this species is probably not strictly congeneric 
with P. Montagui, the type species. The carinated carapax gives the species 
avery different aspect from the typical Pandali, but the appendages through- 
out, excepting the scaphognath of the second maxilla, are very nearly as in 
P. Montagui, and the number and arrangement of the branchie are the same 
as in that species, P. propinquus, borealis, leptocerus, and tenwrpes, or as indicated 
in the following formula. 

VOL. x.— No. 1. 5 
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Somites. NAN  NALIE IX. Xx. XI. XII. oGUNG pds Total. 
Epipods, 1 1 1 l 1 il 1 0) (7) 
Podobranchia, 0 1 0 0) 0 0) ) 0) ] 
Arthrobranchiz, 0 0) 2 1 1 1 1 0) 6 
Pleurobranchiz, 0 0 0 1 1 1 1 il 5 


This species will evidently fall in Milne-Edwards’s genus Heterocarpus (Ann. 
Sci. Nat., 6"? series, XI. No. 4, p. 8, 1881), of which the description has been 
published since the above was written, and it appears to be closely allied to, but 
distinct from, his H. ensifer, from 218 fathoms near Barbadoes. Milne-Edwards 
has however misapprehended the affinities of the genus, of which he says; 
“Les crustacés du genre Hetcrocarpus offrent certaines analogies avec les Oplo- 
phorus et, par d’autres caracteres, ils se rapprochent des Lysmates, des Hip- 
polytes et des autres crustacés de la méme famille.” The genus is very near 
Pandalus, certainly far nearer than to Oplophorus (of which, however, I have 
never examined specimens), or any other described genus. Heterocarpus should 
be placed with the two or three genera into which the genus Pandalus as it now 
stands must sooner or later be divided, and the species which I have here 
described should then stand as Heterocarpus carinatus. 


EPHYRIN As. 


MIERSIA Kivestey. 
Ephyra Roux (nom. preoc.). 


As far as I know, the only described species properly referred to this genus 
are M. pelagica and punctulata (Risso sp.), both apparently unknown to 
modern carcinologists, and M. Heckelia (Hphyra Heckelii Von Martens), all 
from the Mediterranean. Hphyra compressa De Haan, placed in Miersia by 
Kingsley, had already been referred to Atyephyra by Von Martens (Archiv 
fur Naturgesch., XX XIV., 1868, p. 51, Pl. I. fig. 4* to 4°), and is certainly not 
closely allied to the species here described nor to M. Heckel. 

A new genus, Meningodora, described beyond, and Hymenodora G. O. Sars, 
are in most characters closely allied to Miersia, and are here referred to the 
same subfamily, which has little affinity with the Atyide, but is in many re- 
spects much like Pandalus, and has, perhaps, still closer affinity with Oplophorus 
or some of its allies. 

Eumiersia, a new genus described beyond, is in some respects intermediate 
between the genera just mentioned and Pandalus, and is only provisionally — 
placed in this subfamily. 
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Miersia Agassizii, sp. nov. 
Plate XI. Figs.5-%. Plate XII. Figs. 1-4. 


Male. — The carapax is nearly as broad as high, but is a little compressed above 
so as to make the dorsum somewhat obtusely angular, though rounded and not 
at all carinate even anteriorly. The rostrum is imperfect in all the specimens 
seen, but in the most perfect specimen it was evidently much longer than the 
carapax proper ; it is very slender, slightly upturned toward the tip, and back 
of the tip of the antennal scale is armed with seven teeth above and four 
beneath. The anterior margin projects in an acute, but scarcely spiniform, 
angle above the base of the antenna, and opposite the base in an acute and 
laterally prominent branchiostegial spine, below which the branchiostergite is 
rather suddenly incurved in the anterior part of the carapax. The surface of 
the carapax and abdomen is naked and smooth to the unaided eye, but is micro- 
scopically punctate. i 

The eyestalks are very short, and terminated by small hemispherical black 
eyes. The peduncle of the antennula is short, much less than half as long as 
the antennal scale : the first segment is fully as long as the second and third 
taken together, is deeply excavated above for the reception of the eye, and its 
outer edge is armed distally with a small tooth ; the second and third seg- 
ments are broader than long and subcylindrical. The outer or major flagel- 
lum is nearly twice as long as the antennal scale, with the proximal portion 
for about half the length of the antennal scale compressed vertically, broadly 
expanded, and thickly clothed beneath with fine hairs, but the distal portion is 
very slender and somewhat compressed vertically. The antennal scale is about 
three fourths as long as the carapax excluding the rostrum, and near the base 
about a fourth as broad as long, but narrowed regularly to a very slender tip. 
The second segment of the peduncle is armed with an acute dentiform spine 
below, and a triangular tooth above the base of the scale. The distal segment 
ot the peduncle reaches only about a third of the way from the base to the 
tip of the antennal scale. The flagellum is wanting in all the specimens 
examined. 

The labrum is fleshy, prominent as seen in front, and the inferior edge is 
thickened and slightly indurated and applied to the concave dorsal surfaces of 
the mandibles. The lobes of the metastome are very broad distally and some- 
what truncated. The mandibles (Pl. XII. figs. 1, 1°) are expanded into thin, 
dorsally concave and strongly dentate ventral. processes, above and closely 
connected with which are small and narrow molar areas. The opposing edges 
of the ventral processes differ somewhat on the two sides : on the right side, as 
shown in the figures, the mesial edge is slightly convex as seen from above or 
below, and armed with about eight acutely triangular teeth, beyond which there 
are several small teeth on the anterior edge ; on the left side the mesial edge as 
seen from above or below is straight or slightly concave, terminates anteriorly 
in a sharp angle beyond which there are no teeth on the anterior edge, and the 
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teeth on the anterior part of the mesial edge are very small, though back of 
these small teeth there are about as many and as large teeth as on the mesial 
edge of the right mandible. The protognathal lobes of the first maxilla 
(Pl. XII. fig. 2) are approximately equal in size, broad at the ends, and armed 
as usual with slender spines upon the distal, and numerous sets upon the prox- 
imal lobe. The endognath is small, obtusely pointed, and armed with a very 
few marginal setee and with two slender spines upon a small fold on the ven- 
tral side near the tip. The protognathal lobes of the second maxilla (Pl. XII. 
fig. 3) are very unequal, the proximal lobe is broad but very short, while the 
distal is long and deeply divided into two narrow and obtuse lobes. The 
endognath is unsegmented, short, and narrowed to a slender tip. The sca- 
phognath projects anteriorly slightly pend the endognath, and both ends 
are broad and evenly rounded. 

The protopod of the first maxilliped (Pl. XII. fig. 4) projects very little 
anteriorly, and is obscurely divided into a very small proximal and a large 
distal lobe. The endopod is well developed, and composed of three segments, 
of which the proximal is very short, broader than long, the second nearly three 
times as long as broad, the terminal a little smaller than the second and 
lanceolately pointed, and all the segments margined with sete. The exopod 
is a very large lamelliform lobe longer than the endopod, about a third as 
broad as long, expanded and broadly rounded in outline distally, and edged 
with plumose sete which gradually increase in size distally along the margin. 
The epipod is small, branchial, with the anterior and posterior parts nearly 
equal. The ischium in the second maxilliped (Pl. XI. fig. 5*) is much shorter 
than broad ; the merus between two and three times as long as broad ; the 
carpus a little narrower than the merus and about as long as broad ; the pro- 
podus bent back upon the merus as in most Palemonide, a little longer than 
the merus, nearly half as broad as long, and obliquely truncated along the 
mesial edge for the articulation of the dactylus, which is more than twice as 
broad as long and armed with sete and slender spines as is the mesial and 
anterior edge of the dactylus. The exopod is nearly as long as the endopod, 
slender, and multiarticulate and flagelliform for more than half its length. 
The epipod is broad at base, somewhat triangular, and bears a large phillo- 
branchia. The endopod of the external maxilliped reaches a little beyond the 
middle of the antennal scale, and is slender and composed of three segments, of 
which the proximal is the longest, reaches as far forward as the antero-lateral 
angle of the carapax, and is strongly curved and dorsally compressed in the 
middle opposite the mouth ; the middle and the distal segments are straight, 
the middle about half as long, and the distal nearly as long, as the proximal ; 
all the segments are more or less setigerous. The exopod is slender, multi- 
articulate, flagelliform, and about as long as the proximal segment of the endo- 
pod. The epipod is narrow, lamellar, nearly as long as the middle segment of 
the endopod, and lies between the branchiz of the ninth and tenth somites. 

All the thoracic legs are furnished with exopods like those of the external 
maxillipeds, and the first, second, and third pairs are furnished also with epi- 
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pods like those of the external maxillipeds. The first and second pairs of legs 
are slender, do not reach the tips of the external maxillipeds, and are very 
nearly alike, but the carpus and chela are a little longer and’ more slender in 
the second than in the first pair. In both pairs the merus is a little longer 
than the ischium, and reaches to or a little by the antero-lateral angle of the 
carapax. In the first pair the carpus is scarcely more than half as long and 
about as stout as the merus, and the chela is somewhat longer and a little 
stouter than the carpus, and with slender slightly compressed and nearly 
straight digits about a third of the whole length. In the second pair the carpus 
is scarcely as stout as the merus and about two thirds as long, and the chela is 
scarcely stouter than the carpus, but considerably longer. The third and fourth 
pairs of legs are nearly alike and reach by the tips of the external maxillipeds, 
the lower edges of the meri are spinulose, the propodi considerably longer than 
the carpi, and the dactyli are slender, nearly straight, unarmed, and nearly a 
third as long as the propodi. The posterior legs are slightly shorter than the 
third and fourth, and like them except the distal extremity, which is peculiarly 
modified. The propodus is slender, about as long as in the third and fourth 
pairs, is furnished with a few very long plumose sete near the middle, is 
thickly armed distally along the lower edge with serrately armed and simple 
sete, and so densely clothed at the tip with long sete as to very nearly hide 
the dactylus, which is very short, curved at the tip, and armed with several 
slender spines. 

The abdomen is large relatively to the cephalo-thorax, strongly compressed, 
and dorsally carinated except upon the first somite, the carina being most con- 
spicuous on the third somite, where it projects posteriorly in a very long and 
slender tooth. There is a similar but much smaller tooth on the three suc- 
ceeding somites, though in two of the three specimens examined it is nearly or 
quite obsolete on the fourth somite. The epimera of the four anterior somites 
are broad and very deep, the height of the abdomen at these somites being as 
great as or greater than that of the carapax. The first epimeron is as deep 
as the second, and its anterior edge is slightly concave in outline and projects 
a little below ; the second is about as broad as high, and approximately orbicu- 
lar ; the third and fourth project posteriorly in broadly rounded lobes; the 
fifth projects posteriorly in an angular lobe obtusely rounded at the tip. The 
sixth somite is nearly twice as long as the fifth, and about twice as long as high. 

The telson is considerably longer than the sixth somite, very slender toward 
the tip, rounded and slightly sulcated above, and armed with four or five pairs 
of stout dorsal aculei on the distal half. The outer lamella of the uropod 
scarcely reaches the tip of the telson, is about four times as long as broad, 
tapers very slightly except near the tip, which is ovate and projects nearly the 
width of the lamella beyond the angle in which the thickened outer margin 
ends; the inner lamella is obtusely lanceolate, and considerably shorter and a 
little narrower than the outer. 

The outer ramus of the appendage of the first somite of the abdomen is long 
and slender, and like that of the succeeding appendages, but the inner ramus is 
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developed into a broad oval lamella about a third as long as the outer ramus, 
with both margins setigerous and the inner thickened and bearing a slender 
stylet armed as usual with minute hooks. The inner ramus of the appendage 
of the second somite bears the two stylets usually characteristic of the male. 

A small and imperfect female specimen appears not to differ from the males 
as above described except in the usual sexual characters, The inner ramus of 
the first abdominal appendage is a very small lamella nearly four times as long 
as broad and furnished with very long and slender sete. 

The surface of the carapax and abdomen is very nearly naked, but is rough- 
ened by minute granular projections. 

The number and structure of the branchie seem to be essentially the same 
as in the typical species of Pandalus, but there is apparently no epipod at the 
base of the fourth leg, so that the branchial formula is as follows : — 


Somites. VII. VIII. IX. x. XI. XII, XIII. XIV. Total. 
Epipods, 1 Tagine 1 1 1 0 0 (6) 
Podobranchiz, 0 1 0 0) 0 0 0 0 1 
Arthrobranchiz, 0 0 2 1 1 1 1 1) 6 
Pleurobranchie, 0 0 0 1 i 1 1 1 5 


126) 
The most perfect of the three specimens in the collection affords the follow- 
ing measurements : — 


Station . 5 c 0 . - 330 
Sex : ; : : : : : : . c & 
Length from tip of rostrum to tip of telson. . : é . 80+ mm. 

‘¢ of carapax excluding rostrum . : 0 : ° PPG) 
LOL LOStIUI | i. 4 ; : . 5 4 ° . 16-5 
“ of antennal scale , ; 4 : : . 4 mT 
Breadth of “ Bares : : 4 : : ° : «> 30 
Length of sixth somite of abdomen . : j 4 4 =  LOL0 
Height sc es ae Merl late 5 : 2 : A LY 
Length of telson . : ‘ ; ar age : 5 : a BLE: 
Station. N. Lat. W. Long. Fathoms. Specimens. 

305 Al°: 93! 15!" 65° 51’ 25” 810 lias 

323 32° 19! 0” 76° 12! 30” 457 19. 

330 31° 41’ 0” 74° 35’ 0” 1047 oe 


Miersia gracilis, sp. nov. 
Plate XI. Figs. 4-44, 


Young male. — The carapax is slightly compressed, and including the rostrum 
only a little shorter than the abdomen ; the dorsum is rounded posteriorly, but 
carinated in front of the middle, and rises anteriorly into a high and sharp crest 
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which extends to the base of the rostrum ; and the anterior margin is armed 
as in M. Agassiz. The rostrum is considerably longer than the carapax 
proper, very slender, directed slightly downward for a short distance from the 
base, and is then nearly horizontal to the very slender and acute tip; is armed 
above for its whole length with fourteen teeth, of which the four or five pos- 
terior are nearer together than the others, and the two posterior very small and 
back of the orbit on the carapax proper ; and is armed below with nine teeth 
from in front of the eye to the tip. 

The eyes are very much larger than in M. Agassiz, pyriform, and black. 
The antennule are very nearly as in M. Agassiz, but the thickened proximal 
part of the outer or major flagellum is relatively a little shorter. The anten- 
nal scale is about half as long as the rostrum, about three fourths as long as 
the carapax excluding the rostrum, and of nearly the same form as in MM. 
Agassizi. 

The labrum and metastome are nearly as in M. Agassiz. The mandibles 
differ from those of M. Agassiz in the molar areas being very small, nearly 
obsolete, and not distinctly separated from the ventral process, which is armed 
with teeth more uniform in size and not becoming rudimentary anteriorly. 
The terminal segment of the mandibular palpus is slightly shorter than in 
M. Agassizii, but in other respects the palpus does not differ. The distal lobe of 
the protognath of the first maxilla is very broad at the prehensile edge, and the 
lobe is much larger than the proximal lobe ; the endopod is more slender than 
in M. Agassiz, is armed with one in place of two spines on the fold near the 
distal extremity, and is without marginal sete. The divisions of the distal 
lobe of the protognath of the second maxilla are much broader distally, pre- 
senting much longer prehensile edges, and the scaphognath is narrower than in 
M. Agassiz. The protopod of the first maxilliped is as in M. Agassiziz, but 
the exopod and endopod (Pl. XII. fig. 10) differ conspicuously. The endopod 
is more slender and the distal segment is very much shorter, while the lamel- 
liform exopod has the inner angle of the distal extremity prolonged and indis- 
tinctly segmented, thus approximating to the early stages, in which it is 
doubtless flagelliform. The second maxilliped is as in M. Agassizii, except the 
terminal portion of the endopod (PI. XI. fig. 4") which differs in the same way 
as that of Pandalus tenwipes differs from that of P. acanthonotus (Pl. XIII. 
figs. 11, 12), but to a greater extent, the dactylus being narrow, longer than 
broad, and transversely articulated with the propodus. 

The external maxillipeds and chelate legs are almost exactly as in M. Agas- 
siz. The third and fourth pairs of legs are alike, and differ from those of 
M. Agassiz in having shorter carpi scarcely half as long as the meri, propodi 
about twice as long as the carpi, and dactyli only a very little shorter than the 
propodi, slender, slightly curved, and armed with a few minute spines. The 
posterior legs are scarcely three fourths as long as the fourth, but the segments 
have nearly the same relative proportions except the dactylus (PI. XI. fig. 4°), 
which is about a third as long as the propodus, obtuse at the tip, and armed 
along the lower edge and at the tip with serrate sete, of which the terminal 
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ones are much the longer, while the proximal are like those upon the propodus, 
which is armed with serrate sete somewhat as in M. Agassiz. 

The abdomen is a little more slender than in M. Agassiz, and the third, 
fourth, and fifth somites are more conspicuously toothed, but none of the 
somites are distinctly carinated except the third, which is strongly carinate, or 
crested, and projects over the fourth somite in a very strong tooth, and the 
fourth and fifth, which are anteriorly rounded above, and have a short carina- 
like elevation at the base of the tooth. All the epimera are somewhat smaller 
than in M. Agassiz, but similar in form to those of that species except that 
the fifth has a distinct tooth in the postero-dorsal edge. The sixth somite is 
fully twice as long as the fifth, twice as long as high, and strongly compressed 
laterally. 

The telson is a little longer than the sixth somite, about as long as the 
antennal scale, slender, and tapers to a long and slender tip armed either side 
with six to eight spines, besides five or six pairs of dorsal aculei above the tip. 
The lamelle of the uropods are almost exactly as in M. Agassizit. 

The inner ramus of the appendage of the first somite of the abdomen 
(Pl. XI. fig. 4°) is a little more than a third as long as the slender normal outer 
ramus, fully three times as long as broad, ciliated along the outer edge, the 
inner edge straight, and projecting slightly distally, where it is armed with the 
usual hooklike spines for holding together the appendages of the two sides of 
the animal. The inner ramus of the appendage of the second somite bears the 
usual two stylets (Pl. XI. fig. 4°), but the secondary stylet, specially character- 
istic of the male, is rudimentary, only about a fifth as long as the other, is 
terminated with a single long seta, and undoubtedly indicates that the ee 
men is immature. 

The surface of the carapax and abdomen is naked, but thickly and conspicu- 
ously punctated. 

The branchial formula is apparently the same as in M. Agassiz. 

The single specimen is from Station 328, N. Lat. 34° 28’ 25”, W. Long. 
75° 22’ 50", 1632 fath., and gives the following measurements : — 


Sex : : : : 5 3 : . ° ° ‘ 0 a 
Length from tip of rostrum to tip of telson . ‘ : . . 44.0mm. 


“ of carapax including rostrum . . . ° ° «9 20:0 
“ of rostrum . 5 “ : . 3 ° C : - 12.0 
“ of antennal scale ‘ 5 : 5 ° C rey ips 6.0 
Breadth of “ s 5 6 5 ; : . . 16 
Length of sixth somite of aylomen 4 0 Sheynbte 5 4 5.5 
Height of “ a tf : : ° : ° : aed 


Length of telson . 7 5 ° ° . ° : 0 6.0 


This species is perhaps not congeneric, or consubgeneric, with M. Agassizit, 
but it seems best to refer them both to the present genus until their relations 
to the typical Mediterranean species of Miersia can be better determined. 

The form and dentition of the rostrum of Miersia gracilis appear to be much 
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like Acanthephyra debilis A. Milne-Edwards (Ann. Sci. Nat., 6° series, XI. 
No. 4, p. 13, 1881), and it is possible that the species may be identical, —or, on 
the other hand, that they may belong to very different genera. Milne-Edwards 
says: “Le genre Acanthephyra semble rattacher les Penwus, les Kegulus, les 
Oplophorus et les Ephyra,” but gives no characters which enable me to tell how 
the genus differs from Miersia (Ephyra), though the species of Miersia appear 
to be very little known, as I have already remarked, and Milne-Edwards may 
have had opportunities of examining: typical specimens, to which, however, he 
does not allude. Miersia Agassizii is evidently very distinct from any of the 
species of Acanthephyra described by Milne-Edwards. 


MENINGODORA,* gen. nov. 


Integument throughout very thin and membranaceous. Body compressed 
laterally and the carapax dorsally carinate anteriorly, with a short triangular 
rostrum, a well-developed branchiostegial spine as in Miversia, and with an 
antennal and hepatic sulcus, above which there is a carina which is continued 
back along the dorsal limit of the branchial region, —a form of areolation 
strongly recalling the Peneide. Antennal scales broad and foliaceous, but all 
the other articular appendages essentially as in Miersia. The branchie (phyl- 
lobranchiz) have the same structure and arrangement as in Miersia, except 
that there is apparently but one arthrobranchia at the base of the external 
maxilliped, making in all eleven branchiz and six epipods each side. 

Although differing very conspicuously in general appearance from the species 
of Miersia here described, this genus is very closely allied to them, as a com- 
parison of the figures of the appendages will show, but it is sufficiently dis- 
tinguished by the characters above given. Its relation to Hymenodora + is more 
obscure, though perhaps equally close. In Hymenodora the body is not com- 
pressed, and according to Buchholz’s figure the epimera of the second somite of 
the abdomen do not overlap the epimera of the first segment, but are of the 
same form as the succeeding epimera, and this seems to be confirmed by the 
clause in Sars’s generic diagnosis, “‘epimeris eqvaliter rotundatis.” More- 
over, the endopod of the first maxilliped, according to Sars, is not segmented 
(“parte terminali (propria) angusta, inarticulata”). On the other hand, the 
number of the branchie is apparently the same, though Sars’s statement 
(“ branchie utrinqve 6, antica et postica simplex, ceteree bipartite ; preeterea 
adsunt branchie supplementariz, indivise, laminacee, basi maxillipedum 1% 
et 2% paris affixe”) does not make this perfectly clear. 


* Maye, a membrane ; Sopa, skin. 

+ Hymenodora glacialis G. O. Sars, Archiv Mathem. Naturvid., Kristiania, IT. 
p: 341, 1877 (Pasiphaé glacialis Buchholz, Zweite deutsche Nordpolfahrt, II..p. 279, 
Pl. I. fig. 2, 1874). 
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Meningodora mollis, sp. nov. 
Plate XI. Figs. 8-9. Plate XII. Figs. 5-9. 


Female. —The carapax including the rostrum is about two thirds as long 
as the abdomen to the tip of the telson, about half as high as long, and con- 
siderably compressed; the dorsal carina is high and very sharp in front, 
gradually diminishes posteriorly, scarcely reaches the posterior margin, and 
anteriorly extends to the tip of the acutely triangular rostrum, which is about 
half as long as the antennal scale and only about a seventh as long as the cara- 
pax. On the dorsal carina just back of the base of the rostrum there are five 
or six very indistinct rudimentary teeth scarcely perceptible to the naked eye 
and too minute to be indicated in the figure. The anterior margin projects in 
a triangular lobe above the base of the antenna, and is armed below with an 
acute and laterally prominent branchiostegial spine very much as in Miersia 
Agassizit. From just .back of the eye a distinct gastro-antennal and gastro- 
hepatic carina extends backward and downward and divides, the upper branch 
continuing back in a gastro- and cardiaco-branchial carina, and the lower turn- 
ing down in front of the branchial region and limiting a wide antennal and 
hepatic sulcus behind. The inferior and posterior edges are broadly and evenly 
curved. 

The eyestalks (Pl. XI. fig. 8*) scarcely reach the tip of the rostrum, are 
nearly cylindrical, slightly swollen near the base and tapered distally, with a 
papilla-like tubercle just back of the cornea on the inner side and very small 
terminal black eyes no thicker than the adjacent stalk. 

The first segment of the peduncle of the antennula is, about as long as the 
eye and rather longer than the other two taken together, flattened and some- 
what excavated above and with a rather broad lateral lobe terminating in a 
tooth nearly as far forward as the extremity of the body of the segment itself ; 
the second and third segments are subcylindrical and approximately equal, but 
the third projects below in a process for the articulation of the lower flagelium 
far beyond the base of the upper flagellum. The proximal part of the upper 
flagellum is much stouter than the lower, somewhat compressed, not conspic- 
uously swollen at the base, and hairy along the lower edge. The lower flagel- 
lum is very slender, cylindrical, and nearly naked. The antennal scale is 
rather more than twice as long as the eye, nearly half as broad as long, very 
thin, foliaceous, slightly narrowed distally, and obliquely truncated at the tip, 
which extends a little beyond the small tooth in which the slightly curved 
outer margin terminates. There are no acute teeth or spines on the second 
segment of the peduncle at the base of the scale. 

The oral appendages are all very nearly as in Miersia Agassiz, the differ- 
ences being no greater in fact than might be expected between species belong- 
ing to the same genus. The labrum is nearly the same, but the lobes of the 
metastome are much narrower. The mandibles (Pl. XII. figs. 5, 5") are much 
the same, but the mesial edge of the ventral process is short and armed with 
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only five or six teeth, while the anterior edge is entirely unarmed ; the molar 
area is considerably larger, and is rounded above instead of angular ; the palpus 
is a very little larger and the second segment proportionally a little longer. 
The proximal lobe of the protognath of the first maxilla (Pl. XII. fig. 6) is 
more angular anteriorly and its mesial edge a little longer, and the endognath 
has but a single spine on the fold near the tip. The protognath and endognath 
of the second maxilla (Pl. XII. fig. 7) are almost exactly the same, but the 
scaphognath is larger, more prolonged and ovate in outline at the tip, and 
the posterior portion projects inward less prominently. The endopod of 
the first maxilliped (PI. XII. fig. 8) is much stouter and the two distal seg- 
ments much more nearly equal in length, and the exopod is more expanded 
anteriorly and more prolonged at the outer than at the inner edge. The endo- 
pod of the second maxilliped (Pl. XI. fig. 9) is a very little stouter proximally 
and has a rather shorter carpus, but differs very slightly ; the exopod is a very 
little longer ; and the epipod is narrower at base, more ovate in outline, and 
bears a branchia composed of only a few pairs of lamelle. 

The endopods of the external maxillipeds reach considerably beyond the tips’ 
of the antennal scales, and are composed of three segments each, as in Miersia 
Agassizit, but are considerably stouter than in that species ; the proximal seg- 
ment is distally stouter than any part of the other segments and nearly as long 
as the other two together; the middle segment is scarcely more than a fourth as 
long as the proximal, and the distal is triquetral, tapers to an acute point, and 
is nearly naked but armed with a few minute spines near the tip. The exo- 
pod is multiarticulate, flagellitorm, as in Mzersia Agassiziz, and about as long as 
the proximal segment of the endopod. The epipod is nearly as in Miersia. 

All the thoracic legs are furnished with exopods like the external maxillipeds, 
and the first, second, and third pairs are furnished also with epipods as in the 
external maxillipeds. The legs of the first pair are not stouter than the external 
maxillipeds and fall considerably short of their tips: the merus is compressed 
and nearly as long as the proximal segment of the endopod of the external 
maxilliped ; the carpus is scarcely half as long as the merus, subcylindrical, 
and slightly enlarged distally ; the chela is about twice as long as the carpus, 
very slightly swollen proximally, and the digits nearly a third the whole 
length, strongly curved at the tips, and the propodal one considerably stouter 
at base than the dactylus. The legs of the second pair are very slender, and 
reach a little by the tips of the external maxillipeds : the ischium and merus are 
strongly compressed, and the latter is longer than in the first pair and reaches 
to the distal extremity of the proximal segment of the endopod of the external 
maxilliped; the carpus is slender, cylindrical, and about half as long as the 
merus ; the chela is slightly longer than the carpus, scarcely as long as in the 
first pair, cylindrical, scarcely as stout as the carpus, not at all swollen, and 
with very slender and slightly compressed digits about two sevenths the entire 
length. The third and fourth pairs of legs are nearly alike: the ischia and 
meri are compressed, and nearly as in the second pair, but a little longer ; the 
carpi are a little shorter and broader than in the second pair ; the propodi and 
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dactyli are wanting on both sides. The ischium, merus, and carpus in the 
posterior legs are nearly as in the third and fourth pairs, but the merus is a 
little shorter and narrower, while the terminal portion (Pl. XI. fig. 6) is very 
nearly as in Miersia Agassizic : the propodus is longer than the merus, nearly 
three times as long as the carpus, slender, nearly cylindrical, and is armed near 
the middle with several very long and slender sete, toward the distal end with 
numerous short serrate sete, and about the base of the dactylus with numerous 
long serrate, plumose and simple sete ; the dactylus is very short and stout, 
scarcely as long as the diameter of the propodus, strongly curved at the tip and 
armed along the lower side with several spines. 

The abdomen is considerably compressed, and has a sharp, but not very hich, 
dorsal carina on the third, fourth, fifth, and sixth somites, and is prolonged pos- 
teriorly into a small tooth on the fourth and fifth somites. The outlines of the 
epimera are very nearly as in Miersia Agassizii, but the posterior margins of 
the third, fourth, and fifth are perhaps a little fuller and more broadly rounded. 
The sixth somite is scarcely once and a half as long as the fifth, and about twice 
as long as high. 

The telson is nearly twice as long as the sixth somite, very slender distally, 
the dorsum is without aculei but with a broad sulcus within the broadest part 
of which there is a median longitudinal elevation, and the tip is armed with a 
pair of lateral and a pair of very slender median spines. 

The outer lamella of the uropod reaches slightly by the tip of the telson, is 
about three times as long as broad, and with the tip rather broad and extend- 
ing a little by the tooth in which the outer margin terminates, and within which 
there is a small spine. The inner lamella is a little shorter than the outer, 
about four times as long as broad, and lanceolate at tip. 

The outer ramus of the appendage of the first somite is longer than the pro- 
topod and like that of the succeeding pairs, while the inner is a minute lamella 
about twice as long as broad. The inner rami of the four succeeding pairs of 
appendages are each furnished with the usual stylet for attaching together the 
two appendages of each pair. 

There is but a single specimen in the collection, a female, wanting the left 
leg of the second pair and the terminal portions of both legs of the third and 
fourth pairs, from Station 328, N. Lat. 34° 28’ 25”, W. Long. 75° 22’ 50”, 
1632 fathoms. This specimen gives the following measurements : — 


Sex . : 5 : d : : : 6 . 5 0 CaO, 
Length from tip of rostrum to tip of telson . . . 4 . 75.0mm, 
‘“* of carapax including rostrum : . . siete oka 
“ of rostrum . : : : . : ° ° ° . 4.5 
“¢ of antennal scale . : ° : ° othe ° - 9.5 
Breadth “ oe : : : 5 ° @ishenls ° 45 
Length of sixth somite ofabdomen . . . Gi Ns 5 - 80 
Height “ ‘fi ean UGS RSE aA IR HS tn te oat 


Length of telson : : : : : : : ; : . 15.5 
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HEUMIERSIA, gen. nov. 


Resembles Pandalus in the external form of the carapax and abdomen, 
and agrees with it essentially in the structure of the oral appendages, and 
the two species known to me have the same number and arrangement of 
branchiz and epipods as in the typical species of Pandalus ; but the genus 
is more like Miersia in the structure of the thoracic legs, which, however, are 
greatly more elongated than in the species of that genus here described, and 
have only very small epipods at the bases of the fourth pair and none at all 
upon the fifth. The mandibles, though essentially as in Pandalus, are stouter 
and have larger molar processes, while the ventral processes are very thin, 
more expanded, and with broader serrate tips, thus approaching somewhat to 
the structure in Miersia. The mandibular palpi are much stouter than in the 
typical species of Pandalus, and have broad terminal segments. 


Eumiersia ensifera, sp. nov. 


Plate XIII. Figs. 1-9. 


The carapax is as broad as high, with the cervical suture indicated by a 
distinct sulcus from the dorsum to the upper part of the hepatic region either 
side, where the sulcus terminates in a small but deep depression, and with a 
very short and inconspicuous gastro-antennal sulcus; the anterior margin is 
armed with a small antennal and a distinct pterygostomian spine, though the 
latter is wanting on one side in two of the specimens seen ; back of the cervical 
suture the dorsum is very broad and evenly rounded, but there is usually a 
very small dentiform tubercle in the middle line on the posterior part of the 
cardiac region ; the rostrum in the smaller specimens is often not more than 
half as long as the carapax proper, but in the larger specimens much longer and 
in one specimen nearly as long as the carapax, nearly straight and horizontal, 
or curved considerably upward as in the specimen figured, narrow, with a 
strong ridge either side, tapering to a more or less acute tip, and with the 
dorsal carina extending back upon the carapax nearly to the cervical suture 
and armed with twenty-five to thirty spines directed forward, movably articu- 
lated with the carapax, thickly crowded posteriorly but more and more remote 
anteriorly, and of which six to eight are crowded upon the carapax in about 
half the space between the orbit and the cervical suture ; beneath, the rostrum 
is ciliated and in most of the specimens entirely unarmed, but in two or three 
cases there are one or two teeth near the tip. 

The eyestalks are short and terminated by small hemispherical black eyes 
very nearly asin Miersia Agassizit. The peduncle of the antennula is about 
half as long as the antennal scale : the first segment is about as long as the two 
others taken together, excavated above for the reception of the eye, which, how- 
ever, does not reach by a considerable distance the extremity of the segment, 
with a prominent lateral process terminating in an acute spine, and the body 
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of the segment itself produced in a spiniform process outside the articulation 
with the second segment ; the second and third segments are subequal in | 
length and nearly cylindrical. The flagella are imperfect in all the specimens 
seen, but both were very long and slender: the upper or major flagellum is 
slightly compressed near the base but not suddenly expanded, and was at least 
as long as the carapax and apparently very much longer : the inferior flagellum 
was a little smaller at the base than the superior, cylindrical, and apparently 
about as long as the superior. The antennal scale is thick and strong, seven 
or eight tenths as long as the carapax excluding the rostrum, about a fourth as 
broad as long, only slightly narrowed toward the tip, which is truncated and 
does not extend beyond the strong tooth in which the thickened outer margin 
terminates ; the second segment is armed with a small spiniform tooth below 
the articulation of the scale ; the third segment projects scarcely beyond the 
second ; the fourth and fifth are very short, and the fifth does not project more 
than its diameter in front of the second. The flagellum is wanting in all the 
specimens seen. 

The labrum is very large, the ventral surface flattened, broader than long, 
and approximately rectangular, the antero-lateral angles being expanded below 
so as to reach nearly as far forward as the middle portion, which projects in a 
tuberculiform lobe a little above the plane of the ventral surface. The lobes 
of the metastome are broad and rather fleshy, as in Pandalus. The molar 
process of the mandible (Pl. XIII. figs. 2, 2") is stout, the mesial surface some- 
what convex, and broken by several semicircular and concentric ridges, of which 
the one nearest the base of the ventral process is armed with a closely-set series 
of sete. The ventral process is thin, distally broad and somewhat concave 
above, and armed with about eight rather slender teeth. The palpus is a little 
longer than the ventral process, the first and second segments subequal in 
length, and the third longer and much broader than the second, lamellar, and 
armed with numerous sete. The proximal lobe of the protognath of the first 
maxilla (Fig. 3) is large, somewhat triangular, with the mesial edge two or three 
times as long as that of the narrow distal lobe ; the endognath is much shorter 
than the distal lobe of the protognath and truncated at the extremity, which is 
armed with a stout seta either side and a third one just below the tip. The 
second maxilla (Fig. 4) is very nearly as in the typical species of Pandalus : 
the proximal lobe of the protognath is very much shorter than the distal, and 
its small anterior division is more conspicuous than in the typical species of 
Pandalus, while the two divisions of the distal lobe are nearly equal in size ; 
the endognath is scarcely half as long as the distal lobe of the protognath ; the 
anterior portion of the scaphognath is a little longer than the posterior, which, 
as in the typical species of Pandalus, is narrowed to an acute point, and the 
mesial edge furnished with exceedingly long setae, many times longer than those 
upon the outer edge. 

The distal lobe of the protopod of the first maxilliped (Fig. 5) is somewhat 
triangular in outline ; the two proximal of the three segments of the endopod 
are subequal in length, while the distal segment is very short, but little longer 


MUSEUM OF COMPARATIVE ZOOLOGY. 79 


than broad; the lamellar portion of the exopod reaches slightly beyond the 
endopod, and the flagelliform is a little longer than the lamellar portion. The. 
ischium and merus in the second maxilliped (Fig. 6) are subequal in length ; 
the propodus is about as long as the ischium and merus taken together, and 
about half as broad as long ; the dactylus is articulated obliquely along the 
distal end of the propodus, and is five or six times as broad as long ; the flagel- 
liform exopod is slender, nearly twice as long as the endopod, and multiarticu- 
late for half its length ; the epipod bears a well-developed branchia composed 
of two series of numerous lamelle.. The endopods of the external maxillipeds 
reach nearly to the tips of the antennal scales : the proximal segment is nearly 
as long as the two distal, vertically compressed, with a knifelike mesial edge ; 
the middle segment is very slender, cylindrical, and nearly naked ; the distal 
segment is about two thirds as long as the middle, somewhat triquetral, very 
slightly expanded near the middle, tapered to a point distally, and armed with 
numerous short sete. The exopod is very slender and about three fourths as 
long as the proximal segment of the endopod. The epipod is rudimentary, 
scarcely longer than the breadth of the protopod, in a transverse sulcus on the 
outer side of which it les. 

The first four pairs of thoracic legs have exopods and epipods like the ex- 
ternal maxillipeds, but the exopods diminish in size very rapidly posteriorly, 
and are minute upon the fourth pair. The legs of the first pair (Fig. 7) are about 
as long as the carapax including the rostrum and reach to or a little by the 
tips of the antennal scales : the ischium is slightly longer than the merus, and 
both are very slender and armed with a fewsmall spines; the carpus is very 
much more slender than the merus, and about twice or considerably more 
than twice as long, slightly enlarged at the distal extremity, and entirely naked 
and unarmed ; the chela in the larger specimens seen is a fourth or fifth as long 
as the carpus, considerably stouter, slightly flattened, and the digits about a 
third of the entire length, slightly curved, and rather sparsely clothed with 
slender sete. The second (Fig. 8) are similar to the first, but very much 
longer and more slender: the chela is just about as long as in the first pair, but 
not quite as stout, while the ischium, merus, and carpus are very much longer 
than in the first pair. The third, fourth, and fifth pairs of legs are more or less 
broken in all the specimens seen, but are very long and slender, and are all 
apparently longer than the second pair. The only one of these legs which is 
complete belongs to a female 108 mm. long, and is apparently one of the pos- 
terior pair, but is, unfortunately, detached. This leg (Fig. 9) is nearly twice as 
long as the first pair in the same specimen, and much more slender than the 
second even: the ischium and merus make a little more than half the entire 
length ; the carpus is much longer than the merus, exceedingly slender, some- 
what enlarged at the distal extremity, and entirely naked ; the propodus is 
fully as stout as the adjacent part of the carpus, scarcely more than a tenth 
as long, and armed with a few short sete on the dorsal side, a fascicle of longer 
setee beneath, and a circle of very long ones about the base of the dactylus, which 
is slightly longer than the carpus, slender, and very slightly curved. 
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The first and second somites of the abdomen are broadly rounded above and 
not at all compressed, but the succeeding somites are considerably compressed, — 
particularly near the dorsum, which is not really carinated on any of the 
somites, however, though the third somite is prolonged in a very prominent 
tooth over the fourth. The first epimeron is broad and evenly rounded below, 
the second much longer than high and elliptical, the third and fourth with the 
posterior edges rounded, but the fifth produced posteriorly in an acute point. 
The sixth somite is about twice as long as the fifth, less than half as high as 
long, and very strongly compressed. 

The telson is about as long as the sixth somite, narrow distally, rounded 
above, and armed with five to ten pairs of dorsal aculei and two pairs of long 
spines at the tip. The outer lamella of the uropod reaches to about the tip of 
the telson, is nearly four times as long as broad, with the rounded tip extend- 
ing much beyond the tooth in which the stout outer margin terminates and 
just within which there is a spine as in most species of Pandalus. The inner 
lamella is considerably shorter and much narrower than the outer, and lance- 
olate in outline. 

In the female, the inner ramus of the appendage of the first somite of the 
abdomen is lamellar, about two thirds as long as the outer, four times as long 
as broad, and tapered toan acute point. In the male, this ramus is lamelliform, 
but shorter and very much broader, being ovate and about twice as long as 
broad, In the male the sexual appendage at the side of the stylet of the inner 
ramus of the appendage of the second somite is as long as the stylet, and ex- 
panded distally into a broad lamelliform and obtusely rounded tip. 

The surface of the carapax and abdomen is naked, but thickly punctate. 

All the specimens are imperfect and many of them fragmentary, and the 
accompanying measurements are consequently very incomplete. 


Station. N. Lat. W. Long. Fathoms. Specimens. 
305 41° 33/ 15” 65° 51’ 25” 810 2Q young. 
308 41° 24! 45” 65° 35’ 30” 1242 39 
330 31° 41’ 0” TES Bi OM 1047 2 f young. 
339 38° 16! 45" 73°) 10' 30!” 1186 2 f small. 
340 39° 25/ 30” 70° 58’ 40” 1394 29 
341 39° 38’ 20” 70° 56’ 0” 1241 22 
The following measurements are in millimeters : — 
Station . c . . ‘ 330 339 308 340 340 
Sex i 5 5 : : a a .°) Q ? 
Length from tip of rostrum to tip of telson 44.0 108.0 122.0 125.0 
«of carapax including rostrum . 15.1 25.5 42.0 48.0 . 51.0 
Breadth of carapax . ‘ é 5 . 48 7.5) 0) VSO VAIS Oailtenes 
Length of rostrum 5 . : : 4.8 915° “17.0' 2) oases 


“ of antennal scale , 3 5 6:88) SEL G2 a 9OlO anole 
Breadth ce Gs iS & 1.5 3.0 4.4. 4.7 5.0 
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Station . 6 : ; : . . 330 339 308 340 340 
Sex ; f f ‘ ; : ; & & 2 °) 2 
Length of first leg . . 3 : . 16.0 26.0 40.0 

sf ischium . : . : : 3.7 6.0 9.0 

merus : : , c . 3d 5.8 7.8 

rh carpus. : : : . 6.5 Dolio 

sf chela : : 5 ; Hy 220) 3.1 4.1 


fam sudactylusiu saa, ans au an jis nOLON TAN y Ld 

second leg 5 : : . 25.0 

re ischium . : . : , 6.0 

oe merus : : : : We Gi0 

Wg carpus. : : : 5 9.0 

rf chela ; 5 ‘ ; 3 PS) 

dactylus 5 : : : 0.8 

3 fifth (?) leg . : ; 5 ; 77.0 

< ischium : , ; 5 18.0 

~ merus é : . ; : 23.0 

a carpus. ‘ ; : 5 28.0 

(> sa propodus. : : ; : 3.0 

s dactylus 4 é : : 3.3 

te sixth somite of abdomen . 5. {kD LGIOR VO elie 
Height of “ ae sf : Veet hiai 7.0 7.3 7.5 
Length of telson ‘ ; : : 5 ofl USO USO ES 

PEN AIDA. 


? BENTHESICYMUS Bate. 


A single mutilated male specimen is referred very doubtfully to this genus, 
recently and only very imperfectly characterized by Bate. This specimen wants 
the larger part of the external maxillipeds, of the flagella of the antenne and an- 
tennule, and of the three last pairs of thoracic legs, but the branchial formula 
is the same as given by Bate for his genus, and as far as the diagnosis goes the 
specimen agrees with it. There is nothing in the branchial formule given by 
Bate in regard to the seventh somite (the first maxillipedal), but in the specimen 
before me there is an epipod and a single arthrobranchia at the base of the 
first maxilliped. The eighth somite bears two arthrobranchiz, a podobranchia, 
and an epipod ; the ninth to the twelfth inclusive bear each a pleurobranchia, 
two arthrobranchie, a podobranchia, and an epipod ; the thirteenth bears a 
pleurobranchia, two arthrobranchie, and an epipod ; and the fourteenth bears 
a pleurobranchia only: making in all twenty-four branchie and seven epi- 
pods, and of the true branchie six are pleuro-, thirteen arthro-, and eight podo- 
branchie. The species here described has no exopods at the bases of the 
thoracic legs, and the maxille and first and second maxillipeds are much less 
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like Peneus than like Stenopus hispidus as figured by Boas ; and the species is 


not so closely allied to Penwus as might be inferred from the description of 


Benthesicymus and its place in Bate’s arrangement. 


Benthesicymus Bartletti, sp. nov. 


Plate XIV. Figs. 1-7. 


Male, — The carapax is only slightly compressed laterally, and its surface, as 
well as that of the abdomen, is naked and polished, but is very conspicuously 
and peculiarly areolated. There is only one spine each side, a prominent and 
acute branchiostegial, and from this a sharp carina extends back parallel with 
the inferior margin to near the middle of the carapax, where it is interrupted 
by a well-marked sulcus which, beginning as the antennal, turns slightly 
downward, runs back above and contiguous to the carina just described, and 
then turns down and nearly reaches the inferior margin ; back of this carina a 
somewhat similar but much less conspicuous cardiaco-branchial carina accom- 
panied by a slight sulcus extends to near the posterior margin of the carapax ; 
there is a slight gastro-frontal sulcus at the base of the rostrum; a very deep 
and conspicuous transverse gastric sulcus, which slightly notches the dorsum at 
about the middle of the carapax, extends in an even curve downward and for- 
ward, as the gastro-hepatic, and joins the hepatic sulcus a little way back of the 
branchiostegial spine ; and back of this sulcus there is a distinct but much less 
conspicuous cervical, extending from very near the middle line, at about a third 
of the way from the transverse gastric sulcus to the posterior margin, down- 
ward to the cardiaco-branchial suture. In front of the transverse gastric suleus 
there is a sharp dorsal carina which rises into a lamellar crest and terminates 
in a short and laterally compressed rostrum armed above with two sharp teeth 
of which the posterior is slightly back of the orbit and the anterior apparently 
about half-way between it and the tip, which is slightly broken but appears to 
have terminated in an acute point about two thirds of the way from the base 
to the tip of the eyestalk. Both edges of the rostrum are ciliated. Back of 
the gastric sulcus the dorsum is broad and evenly rounded transversely. 

The eyestalks (Pl. XIV. figs. 1, 1*) are less than half as long as the antennal 
scales, slender, strongly compressed vertically, with a small obtuse dentiform 
prominence at the middle of the inner side, and just in front of and outside of 
this a small spot of black pigment showing faintly on the upper but conspicu- 
ously on the lower side. The eyes themselves are scarcely wider than the stalks, 
but are less compressed vertically, though still much broader than high, dis- 
tinetly faceted, and dark brown in the alcoholic specimen. 

The peduncles of the antennule (Figs. 1, 1*) are more than half as long as 
the antennal scales, and essentially as in the species of Penwus. The first seg- 
ment is considerably longer than the two others taken together, is expanded 
laterally and deeply excavated above to fit the eye, and the outer margin is 
armed with an acute tooth opposite the extremity of the eye and another at the 
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distal end ; the second and third segments are subequal in length, and the ter- 
minal is considerably prolonged beneath at the origin of the lower flagellum ; 
the inner and distal margins of the first segment, and nearly the whole exposed 
surface of the second and third, are thickly clothed with hair. The proximal 
part of the lower flagellum is about as stout as the flagellum of the antenna, 
nearly cylindrical, and naked ; while the upper is considerably stouter and 
ciliated along the inner side. 

The segments of the peduncles of the antenne are all smooth, nearly naked, 
and externally unarmed, but the second segment bears, on the upper and inner 
edge, a slender spine curved forward and outward above the base of the scale, 
and there is a papilla-like prominence just above the opening of the green 
gland at the distal extremity of the first segment ; the consolidated fourth and 
fifth segment is about as long as the three others taken together, is sub- 
cylindrical, and the distal segment prolonged in a thin triangular process inside 
the origin of the flagellum ; the scale (Fig. 1) is about two thirds as long asthe | 
carapax, and about three times as long as broad, the greatest breadth being near 
the base, but the margins only slightly converging distally except near the tip, 
which is obliquely rounded and extends considerably beyond the acute spine in 
which the very slightly arcuate outer margin terminates. The proximal part 
of the flagellum is very slender, naked, and slightly compressed vertically. 

The labrum projects far below the epistome and is broadly caudate as seen 
in front, but this form is perhaps a result of contraction due to preservation in 
alcohol. The lobes of the metastome are narrow at the base, but expand into 
very broad and obtuse tips. 

The mandibles (Fig. 2) are almost exactly alike, and nearly as in Peneus. 
They are somewhat contracted at the crowns, which are small, with the oppos- 
ing surfaces somewhat semicircular in outline and each divided longitudinally 
by a narrow and shallow depression into two portions, of which the ventral is 
obtusely triangular and obscurely bidentate, while the dorsal portion is long 
and narrow anteriorly, but expanded at the posterior angle into a small and 
somewhat oval molar area with a raised and obscurely dentate margin. The 
mandibular palpus is composed of two lamellar segments, of which the proximal 
is considerably the longer‘and broader, while the distal is narrowly ovate with the 
tip rounded ; both segments are margined with soft hairs and plumose sete. 

The proximal lobe of the protognath of the first maxilla (Fig. 3) is small and 
ovate, the distal lobe obliquely truncated and armed as in the allied genera. 
The endognath is narrow, curved, unsegmented, and shorter than the distal 
lobe of the protognath. 

The four lobes of the Seen of the second maxilla (Fig. 4) increase suc- 
cessively in size distally, the distal being twice as wide as the next. The 
endognath is much shorter than the distal lobe of the protognath, and tapers 
regularly to the tip. The anterior part of the scaphognath is much longer 
than the posterior and projects beyond the protognath, while the posterior part 
is short, broadly expanded, and strongly incurved at the extremity. 

The protopod of the first maxilliped (Fig 5) projects anteriorly in a straight 
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lobe twice and a half as long as broad and rounded at the tip. The endopod 


is composed of three very distinct segments: a narrow basal one reaching a | 


little by the protopod and with a slight expansion of the inner edge armed 
with slender spines, while the rest of the inner margin and the distal part of 
the outer are clothed with hairs ; a second segment about half as long as the 
first, but expanded in the middle so as to be somewhat elliptical and nearly half 
as broad as long, with very long plumose sete on the outer edge and smaller and 
more numerous ones on the inner ; and a small terminal segment about a third 
as long as the second, half as broad as long, and edged with small sete or hairs. 
The exopod is longer even than the endopod, the proximal two-thirds or three- 
fourths of its length wider than the first segment of the endopod, but the distal 
portion rather suddenly narrowed, multiarticulate, and flagelliform. The lamel- 
liform branchial epipod is as large as the endopod and the anterior portion a 
little smaller than the posterior. 

The endopod of the second maxilliped (Fig. 6) is approximately uniform in 
breadth throughout, except the dactylus: the ischium is broader than long ; 
the merus is about as long as the three distal segments taken together, and 
about three and a half times as long as broad ; the carpus and propodus are 
subequal in length and each a little longer than wide ; the dactylus is a little 


shorter than the propodus, only half as wide as long, and narrowed to a some- . 


what triangular tip, which is armed with one or more curved spinés; the 
edges of all the segments are more or less hairy or setigerous. The exopod is 
slender, regularly tapered, considerably longer than the endopod, and its distal 
half multiarticulate, flagelliform, and furnished with long plumose setz, while 
the proximal part is unsegmented and furnished with short hairs or sete. 
The epipod is short, nearly orbicular, and bears a short and dense dendro- 
branchia. 

The endopod of the external maxillipeds is unfortunately wanting. The 
exopod is like that of the second except that it is a ttle smaller; the epipod is 
about as long as in the second, but narrow, ovate, and bears a dendrobranchia 
nearly as long as itself. 

The first thoracic legs are slender and reach scarcely by the bases of the 
antennal scales : the merus is slightly longer than the ischium, and both these 
seements are strongly compressed vertically and ciliated along the inner edges ; 
the carpus is slightly compressed, about as wide as the merus, and ciliated like 
it ; the chela is scarcely as long as the carpus, and no stouter, and the digits 
are about as long as the basal portion, slender, very slightly curved at the tips, 
and the prehensile edges ciliated. 

The second legs are much like the first, but a little more slender and con- 
siderably longer, reaching to the tips of the peduncles of the antenne ; the 
merus and carpus are subequal in length, and the chela is considerably shorter 
than the carpus. 

The most of the endopods of the third, fourth, and fifth pairs of legs are 
wanting except a detached portion of, apparently, one of the fourth pair. This 
fragment is longer than the carapax and consists of a slender ischium and 
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merus, the latter twice as long as the former, a still more slender carpus nearly 
as long as the merus, and a portion of an exceedingly slender and filiform 
propodus. 

The abdomen (Pl. XIV. fig. 1) to the tip of the telson is nearly twice as 
long as the carapax, anteriorly about as broad as high, but much compressed 
posteriorly, so that the sixth somite is fully twice as high as broad. The 
dorsum is evenly rounded on the first four somites, but there is a narrow and 
sharp carina on the fifth and sixth, which rises abruptly into a crest on the 
anterior part of the fifth. The posterior prolongations of the first and second 
epimera are broadly rounded ; those of the third and fourth less broad and 
more angular, but still obtuse and rounded at the posterior angle ; while the 
fifth is acutely angular, but with the tip itself obtuse. The sixth somite is 
twice as long as the fifth, and more than half as high as long. The telson 
wants the tip, but is apparently shorter than the sixth somite ; it is narrowly 
triangular, thickened and transversely very strongly convex above at base, but 
not carinated, and posteriorly flattened above. 

The lamelle of the uropods are thin and lanceolate in outline. The inner 
is only a little shorter than the sixth somite, less than a third as broad as long, 
and stiffened in the middle by two slender riblike thickenings, separated, on 
the dorsal surface, by a narrow sulcus. The outer is fully once and a half as 
long as the inner, scarcely a fourth as broad as long, and the narrow tip is pro- 
longed far beyond the sharp spine in which the thickened outer margin termi- 
nates, and from this spine a slender riblike thickening, with a narrow sulcus 
along its inner edge on the dorsal surface, runs nearly parallel with the outer 
edge to the base of the lamella. 

The abdominal appendages of the first pair are as large as those of the second, 
about as long as the uropods, and the distal multiarticulate portion is nearly 
twice as long as the protopod, slender and subcylindrical. The peculiar male 
appendage (petasma of Bate) is a thin, squarish plate (Pl. XIV. fig. 7) attached 
by a constricted base, below which there is a small oblong process (a) standing 
out at nearly right angles to the plane of the rest of the plate. The plate 
itself, which is apparently carried in a nearly horizontal position in front of 
the protopod to which it is attached, is obliquely divided vertically or longi- 
tudinally by imperfect articulations into three parts, of which the middle one 
is much the largest and projects at the inner inferior angle in a large ovately 
pointed process, while the inner or distal of the three parts is narrow and has 
the lower or posterior part of its free edge armed with minute hooked spines 
for the attachment of the appendages of the opposite sides of the animal. The 
outer rami of the second to the fifth pairs of abdominal appendages are similar 
to the single rami of the first pair, but are all considerably compressed distally. 
The inner ramus in the second pair is very much more slender and considerably 
shorter than the outer, and is furnished on the anterior side at base with two 
small and obtusely terminated, hard, lamelliform processes. The inner rami 
of the third, fourth, and fifth pairs of appendages are as in the first pair except 
that they are without the lamelliform process at base. 
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Length of carapax including rostrum. ; . : ° . 24.8-+- mm. 
Fi iggsidutens ee : ' : : . ; : - 3.5+ 
es antennal scale : ; . . ° ° - » Wht 

Breadth of  “ ten fe . . 5 : : 5 ° 5.2 

Length of abdomen 5 : 5 : . : . . 53.0 
as sixth somite . 5 : : ; . ° . 12.4 

Height of Si : ; : : : : : . Pe 3) 

Length of telson : : 5 , 5 * - 5 LO: 
re inner lamella of uropod 5 é 5 : - . 11.0 

Breadth of “ tf : 5 ; : : ° 3.2 

Length of outer =“ f : . . ; - 170 

Breadth of “ or aa ; . i . 3 4.0 


Station 348, N. Lat. 39° 45’ 40”, W. Long. 70° 55’, 732 fathoms ; one male. 


AMALOPEN AUS, gen. nov. 


Like the last species in general appearance, but readily distincuished from 
it by the second maxillipeds, in which the meri expand into broad opercular 
plates, and in having no podobranchie on any of the thoracic legs. The integ- 
ument of the whole animal is membranaceous, and very soft and thin. The 
carapax, eyes, antennule, antenne, mandibles, and maxille are nearly as in 
the species last descrtbed. The endopod of the first maxilliped is divided into 
three segments as in that species, but the terminal segment is larger than the 
penultimate, and the exopod is broad and lamelliform throughout. The merus 
of the second maxilliped is expanded in a thin lamelliform plate along the 
inside and beyond the articulation of the carpus, so that when the three distal 
segments are flexed they are concealed beneath it. In the external maxillipeds 
the ischium is longer than the merus, and both these segments are very much 
broader than the slender carpus and propodus, or than the short flattened and 
pointed dactylus. The first three pairs of thoracic legs are approximately 
equal and their chele are slender and subequal in size, but in the first pair the 
ischium and merus are compressed and considerably expanded. The fourth 
and fifth pairs of legs are about as long as the third, and very slender. There 
are no exopods at the bases of any of the thoracic legs. The branchize are 
arranged as in the last species except that there are no podobranchiz at the bases 
of any of the thoracic legs, so that there are only twenty branchiz and seven 
epipods on each side, as indicated in the following table. 


Somites. ARE Man hG i OM D GUNNA g mn O-doe YSO00G | ZIKY, Total. 
Epipods, 1 1 1 1 I 1 0 (7) 
Podobranchiz, 0) 1 0 0 0 0 0 0 1 
Arthrobranchia, 1 2 2 2 2 2 2 0 13 
Pleurobranchiz, 0 0 1 i 1 1 i I 6 


20-+(7) 
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Amalopenzeus elegans, sp. nov. 


Plate XIV. Figs. 8-14. Plate XV. Figs. 1-5. 


The carapax is not at all compressed laterally, but about as broad as high, 
exceedingly thin and membranaceous, and its surface naked and polished. 
The branchiostegial spine is very minute and the carina which extends back 
from it is less conspicuous than the sharp gastro-antennal and gastro-hepatic 
carina which is continuous posteriorly with a distinct cardiaco- branchial one ; be- 
tween the gastro-antennal and the branchiostegial carine there is a wide anten- 
nal and hepatic suleus, which posteriorly turns down in front of the branchial 
region ; there is a slight gastro-frontal and a very conspicuous transverse gastric 
and gastro-hepatic sulcus, as in the last species, while the cervical itself is equally 
deep and conspicuous, notches the dorsum like the gastric and only a very little 
way back of it, is directed downward and backward and then in a regular 
curve forward round the hepatic region to join the hepatic sulcus. A sharp 
dorsal carina extends the whole length of the carapax, but is most conspicuous 
in front of the gastric sulcus, rises in front into a sharp lamellar crest armed 
with a single sharp tooth over the posterior margin of the orbit, and projects 
forward in a short but acute and laterally compressed rostrum, which scarcely 
reaches the middle of the eyestalks. 

The eyes and eyestalks are very nearly as in the last species, but the denti- 
form prominence is very much more prominent and conspicuous ; the color of 
the eye and position of the pigment spot are the same, though the latter is 
more conspicuous above than below. 

The ultimate segment of the peduncle of the antennula is much longer than 
the penultimate, and these two taken together are nearly as long as the first 
segment, but in other respects the peduncle is as in the last species. In the 
male the flagella are proximally subequal in diameter, but the superior is ex- 
panded somewhat along the inner side for a short distance from the base. 

The antennal scale (Pl. XIV. fig. 12) is much less than half as long as the 
carapax, nearly three times as long as the greatest breadth, which is near the 
base, from where the margins arcuately converge to a narrow but obtusely 
rounded tip, which is scarcely in advance of the small terminal spine of the 
outer margin. The rest of the antennal peduncle is nearly as in the last species, 
and is armed with a curved spine above the base of the scale in the same way, 
but the terminal segment is shorter to correspond with the shorter scale. The 
flagellum is nearly naked, very slender, and at least much longer than the rest 
of the animal. 

The labrum, metastome, and crowns of the mandibles are nearly as in the 
last species, but the labrum is full and rounded below. The mandibular palpi 
(Pl. XIV. fig. 9) are very large, and reach nearly to the middle of the antennal 
scales: the proximal segment is more than half as broad as long, nearly twice 
as long as the distal seement, with the distal part of the mesial edge straight 
and the outer edge curved and directed inward distally so as to narrow the 
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segment very much at the articulation of the terminal segment, which is about 
twice and a half as long as broad, and ovate with the tip rounded. 

The first maxilla is as in the last species except that the endognath 
(Pl. XIV. fig. 10) is expanded somewhat a little way from the base. 

The proximal of the four lobes of the protognath of the second maxilla 
(Pl. XIV. fig. 11) is larger than the next, while the three others increase sue- 
cessively in size distally, though the distal is not more than a third broader 
than the one next it. The endognath is nearly as long as the distal lobe of the 
protognath, broadly expanded near the middle, where it is more than a third 
as broad as long and has a rounded prominence edged with slender sete on the 
inner margin, but suddenly contracted to a very-slender tip armed distally with 
four long setze on the inner edge and with two or three stouter and curved 
setae on the outer edge just below these. The scaphognath is nearly as in the 
last species except that the posterior part is a little narrower and not so strongly 
incurved. 

The protopod and the branchial epipod of the first maxilliped (Pl. XV. fig. 3) 
are nearly as in the last species, but the endopod and exopod are very different. 
The proximal segment of the endopod does not reach the tip of the protopod, 
though it is between three and four times as long as broad, the inner edge is 
armed distally with three or four slender spines and the rest of the way with 
long sete or hairs ; the second segment is a little narrower than the first, 
between a third and a half as long, about twice as long as broad, and margined 
with hairs ; the terminal segment is considerably wider than the second seg- 
ment, and about once anda half as long, approximately elliptical, and margined 
all round with long sete or hairs. The exopod isa little longer than the endo- 
pod, unsegmented, lamellar, very thin and of nearly uniform breadth through- 
out, rounded at the tip, and with both edges setigerous, the setze upon the outer 
edge being long and plumose. 

The ischium of the second maxilliped (Pl. XV. fig. 4) is very short ; the 
merus is considerably longer than the carpus and propodus combined, half as 
broad as long, and projects distally in a thin and broadly rounded lobe beyond 
the articulation of the carpus; the carpus is as long as the breadth of the 
merus, less than half as broad as long, and somewhat narrowed proximally ; 
the propodus is a little shorter than the carpus, but as broad, and is slightly 
produced at the inner distal angle ; the dactylus is about two thirds as long as 
the propodus, nearly half as broad as long, obtusely pointed, and armed with a 
strong curved spine at the tip. The exopod is slender, reaches about to the 
extremity of the carpus, and is distinctly multiarticulate from near the base to 
the tip. The epipod is small, ovate, and bears a relatively large dendro- 
branchia. 

The external maxillipeds (Pl. XV. fig. 5) reach nearly to the tips of the anten- 
nal scales and are longer than either the first or second pair of legs : the ischium 
is about a third of the entire length of the endopod, fully a third as broad as 
long, and very slightly narrowed proximally ; the merus is as broad and about 
two thirds as long as the ischium, and narrowed distally to the breadth of the 
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carpus ; the carpus is slightly shorter than the merus, and only about a third 
as wide ; the propodus is very nearly as long as the carpus, but a little nar- 
rower; the dactylus itself is a little broader than the propodus, but less than 
half as long, broadest at the middle and with the tip triangular and armed 
with a slender spine not much shorter than the segment itself ; both edges 
of the dactylus, the extremity and inner edge of the propodus, and the inner 
edge of the carpus, are armed with exceedingly long and slender setiform 
spines, and the inner sides of the proximal segments are, as usual, armed with 
setee. The exopod is slender, reaches a little beyond the ischium, and is dis- 
tinctly multiarticulate to near the base. The epipod is narrow, and not longer 
than the breadth of the ischium. 

The first and second pairs of legs (Pl. XV. figs. 1, 2) are very nearly equal 
in length, the first pair reaching about to the extremities of the peduncles of 
the antenne, and the second pair scarcely falling short of the same point. In 
both pairs the corresponding segments are of very nearly equal lengths, except 
the carpi which are a very little longer in the second pair, but the ischia, meri, 
and carpi are narrower in the second than in the first : the ischium is about 
two thirds as long as the merus, half as broad as long in the first pair, and 
scarcely more than a third as broad as long in the second ; the merus is nearly 
a third of the entire length of the endopod, slightly narrowed distally, and in 
the first pair more than a third as broad as long, but in the second pair scarcely 
more than a fifth as broad as long ; the carpus in the first pair is about two 
thirds as long and half as wide as the merus, while in the second pair it is abso- 
lutely a little narrower than in the first ; the chele are very nearly alike in 
both pairs, about as long and broad as the carpus in the second pair, with the 
fingers slender, curved at the tips, and scarcely more than two thirds as long 
as the basal portion ; the edges of the chelee are furnished with fascicles of short 
setee, the tips of the fingers densely clothed with much longer sete and hairs, the 
inner edges of the other segments thickly clothed with plumose hairs and long 
sete, and the outer edges sparsely clothed with short hairs, except on the carpus 
in the second pair where the outer edge is thickly hairy. The legs of the third 
pair are considerably longer and much more slender than those of the second, 
beyond which they reach by the length of their chele ; the ischium is about as 
long as in the second pair, but narrower; the merus is twice as long as the 
carpus, very slender, and of nearly equal diameter throughout ; the carpus is a 
little shorter and scarcely stouter than the merus, and very slightly thickened 
distally ; the chela is very near the same size as in the first and second pairs, 
but the fingers are apparently a little longer in proportion. 

The third and fourth pairs of legs are nearly alike, a little longer than the 
third pair and very slender, the fifth being a little more slender than the fourth, 
and both sparsely armed with long setiform spines, except upon the dactyli, 
which are nearly naked, long, very slightly curved, and acute. 

The abdomen to the tip of the telson is about twice as long as the carapax, 
anteriorly about as broad as the carapax and with the dorsum broadly rounded, 
but much compressed posteriorly, so that the sixth somite is twice as high as 
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broad. None of the anterior somites are dorsally carinated or toothed, but the 
sixth, which is nearly twice as long as the fifth and half as high as long, has 
a thin dorsal carina nearly the whole length. The epimera of all somites are — 
rather small, and the posterior angle is more or less rounded in all. 

The telson is about two thirds as long as the sixth somite, narrowly triangular, 
thickened at base, with a longitudinal sulcus the whole length above and with 
a shorter one either side near the base, and with the tip truncated, narrow, 
and armed with a spine either side and a series of long plumose hairs between. 

The inner lamella of the uropod is a little longer than the sixth somite, 
lanceolate, and about six times as long as broad. The outer lamella is about 
a fifth longer than the inner, scarcely wider proportionally, and with the ovate 
tip prolonged far beyond the sharp spine in which the outer margin terminates. 

In both sexes the protopods of the appendages of the first to the fifth somite 
are stout and all nearly alike, the outer rami are all very long and slender, and 
the inner rami of the four posterior pairs are shorter and more slender than the 
outer. The peculiar sexual appendage of the first pair of appendages in the 
male is carried as in the last species, and, as in that species, consists of a thin, 
squarish plate (Pl. XIV. figs. 13, 14) divided by imperfect articulations into 
three parts and attached by a constricted base, below which there is a small, 
broad, oval process (a) ; but the middle of the three parts is as large as the 
two others combined, inferiorly projects beyond the other parts, and at either 
side there is an obtuse tooth, above the outer of which there is an obtuse lobe 
in the margin and then a deep and narrow notch separating the middle from 
the inner or distal part, while above the notch on the anterior side there is an 
oblong process (b) which may be turned either in over the distal part of the 
plate or out over the middle part ; the distal part is thin, membranous, curls 
easily over upon the middle part, and is armed along the free edge with minute 
hooked spines as in the last species. There are two small, lamelliform plates 
at the base of the inner ramus in the second pair of appendages of the male, as 
in the last species. 

All the specimens are more or less imperfect, and most of them in very bad 
condition on account of the softness of the integument and the exceeding 
fragility of the appendages, so that it is nearly impossible to present a general 
figure of the whole animal or give aceurate measurements. Three specimens, 
however, give the following approximate measurements in millimeters ; — 


Station A 6 5 : : ‘ 4 4 .- 330 | 328 893 
Sex . R 5 ‘ : : : fs : Sis 2 2 
Length of carapax including rostrum. A . eu ont 13.5 12.5 
AM antennal scale. - 4 é 5 4 6.4 6.8 
Breadth of  “ me : ‘ sal Mibie g 2.5 2.7 


Length of abdomen . : 6 a 5 : B00) 27.0 27.0 

“¢ sixth somite of abdomen Been See OKO) 6.2 6.7 
Height of ‘“ ce a3 eh 2h Mie oh) skewed deca 3.5 3.2 
dhencth of. telson) ) i-gmmevnl eh) puke) isha nen Halas 5.0 
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Station. N. Lat. W. Long. Fathoms. Specimens. 
323 33° 19) 0% 76° 12/ 30” 457 29, fragmentary. 
324 She) Os CAO" 75° 53! 30” 1386 1g 
325 33° 35! 20” USI OO" 647 19, fragmentary. 
328 34° 28! 25” Oe 220 50U 1632 29,1 fragmentary. 
330 SOFA OM MACKS aga Ol 1047 26 
343 39° 45/ 40” 70° 55! 0” 732 Fragments only. 


From Station 325, there is the crushed and fragmentary cephalothoracic 
portion of another specimen, apparently of this species, but having two teeth 
on the crest of the rostrum, the second tooth being about half-way between the 
one above the posterior margin of the orbit and the tip of the rostrum. 

This species has also been taken by the U.S. Fish Commission at the fol- 
lowing stations off Block Island, in 1880 and 1881 : — 


Station. N. Lat. W. Long. Fathoms. Specimens. 
893 B12 ea PAO 70° 58’ 0” 372 1° 
935 39° 45’ 0” 69° 44’ 45” 770 1¢ 
952 SH Malsy OM 702287 10" 388 WS; 


Among these were the only specimens which had either of the fourth and 
fifth pairs of legs, the telson, or the uropodal lamelle perfect. 

The specimens in alcohol retain for a considerable time bright purple mark- 
ings about the oral appendages, and give out a peculiar, bright red, oil-like 
fluid, after the manner of the species of Sergestes and some of the deep-water 
Schizopoda. 


Hymenopenezeus debilis, gen. et sp. nov. 


Plate XV. Figs. 6-11. Plate XVI. Figs. 1-3. 


The whole integument is membranaceous and exceedingly thin and soft. 
The carapax is smooth, naked, slightly compressed laterally, and dorsally cari- 
nated the whole length but not conspicuously on the posterior part ; there are 
four large and acute lateral spines either side, — an antennal, an hepatic, one a 
little way back of the antennal, and another (branchiostegial ?) below and in 
front of the hepatic and near the lower edge of the carapax ; the gastro-hepatic 
sulcus is conspicuous and deep, and continues upward to the dorsal line con- 
siderably back of the middle of the carapax and terminates below in front of 
the hepatic spine in a depression from which a narrow sulcus extends backward 
and divides, sending a short branch downward in front of the branchial region 
and a long one back to become the cardiaco-branchial. The rostrum is nearly 
straight, a little less than half as long as the rest of the carapax along the 
dorsum, compressed but not high, terminates in an acute point, is armed 
above with six or seven teeth besides three more widely separated and nearly 
equidistant ones upon the anterior half of the carapax proper, and near the tip 
below with a closely set series of hairs. 
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The eyes are large, reniform, and black, as in the typical species of 
Peneus. 
The peduncle of the antennula is much longer than the rostrum: the first 
segment is more than half the entire length, excavated above for the reception 
of the eye, but the lamelliform arenes: is small, narrow, and concealed” 
between the eyestalks ; the second segment is about half as long as the first, 
and somewhat triquetral ; the body of the ultimate segment is not quite half 
as long as the second, but is prolonged in a narrow process beneath the bases 
of the flagella ; the upper flagellum is slender, cylindrical and longer than thie 
carapax and rostrum ; the proximal portion of the lower dbseellccin is slender 
and cylindrical, like the Pee but the terminal portion is wanting in all the 

specimens seen. 

The antennal scale is about half as long as the carapax including the rostrum, 
nearly four times as long as broad, and contracted distally to a rather narrow 
but evenly rounded tip, which projects scarcely beyond the terminal spine of 
the outer margin. The second segment of the peduncle of the antenna is armed 
with a slender spine just outside the articulation of the scale, and the con- 
solidated fourth and fifth segments reach nearly to the middle of the scale and 
are subcylindrical. The flagellum is slender, cylindrical, and three or more 
times as long as the rest of the animal. 

The labrum, metastome, and crowns of the mandibles are nearly as in 
Peneus. The mandibular palpi (Pl. XVI. fig. 1) are very much as in the 
Amalopencus just described, and reach to about the middle of the antennal 
scales: the proximal segment is about half as broad as long and once and two 
thirds as long as the distal segment, which is three times as long as broad, and 
ovate with the tip obtuse. 

The proximal lobe of the first maxilla (Pl. XVI. fig. 2) is large, broadly 
rounded at the extremity, and armed with very long setiform spines and setze ; 
the distal lobe is broad and truncated at the extremity, and armed with slender 
spines and sete rather shorter than on the proximal lobe ; the endognath is 
shorter than the distal lobe of the protognath, has a slight expansion margined 
with hairs on the outer edge near the base, and tapers to an obtuse tip (Fig. 2*) 
armed on the inner edge with three very long and distally plumose sete, and 
on the anterior surface with very delicate hairs. 

The second maxilla (Pl. XVI. fig. 3) is very much as in many species of 
Peneus. The three proximal lobes of the protognath are subequal and narrow, 
and the distal lobe about twice as wide as they, but still rather narrow and ovate. 
The endognath is much shorter than the distal lobe of the protognath, and termi- 
nates in a narrow thickened fold (Fig. 3°) on the posterior side armed along either 
edge and on the anterior side with a longitudinal series of slender spines or 
spiniform sete, of which the distal one on the inner edge, the anterior series, 
and the distal ones of the outer series are very long. The anterior lobe of the 
scaphognath is long and very narrow, and projects considerably beyond the 
protognath, while ihe posterior lobe is large, broad, and curved suronety inward 
and Siieralerdly as in the allied genera. 
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The first maxillipeds (Pl. XV. fig. 7) resemble those of the typical species of 
Peneus. The distal lobe of the protopod is large, rounded in outline distally 
and about two and a half times as long as broad. The endopod is composed 
of three segments: the proximal segment is a little more than half the whole 
length, broad at base but narrow distally and with the inner margin abruptly 
contracted near the middle, leaving an angular projection which is armed with 
long sete, while beyond this projection it is narrowed to near the extremity 
and is regularly curved inward round, and extends considerably beyond, the 
end of the protopod ; the two distal segments are nearly straight, approximately 
equal in length, very narrow, and with a regular series of slender plumose 
sete along either edge, those on the outer edge being much the larger. The 
exopod reaches to about the base of the distal segment of the endopod, is nar- 
row, twelve to fifteen times as long as broad, but lamellar, and edged with a 
regular series of long plumose setee. The epipod is small, but with a distinct 
anterior lobe, has a few hairs or sete along the edges, and is apparently not 
branchial. 

‘The endopod in the second maxilliped (Pl. XV. fig. 8) is large and stout : 
the ischium as usual is shorter than broad; the merus is as long as the entire 
protognath of the first maxilliped, and about a fourth as broad as long ; the three 
distal segments are subequal in length and together about as long as the merus, 
the propodus about as wide as the merus, but the carpus and dactylus a little 
narrower ; the dactylus is obtusely rounded and armed with a few strong 
spines distally, and both margins of the three distal segments and the inner 
margins of the proximal are clothed as usual with stout sete and hairs. The 
exopod is very small, slender, nearly cylindrical, about as long as the merus, 
and the distal half multiarticulate, flagelliform, and furnished with small 
plumose sete. The lamellar epipod is narrow-ovate, not bilobed distally, and 
bears a rather small dendrobran¢hia. 

The external maxillipeds (Pl. XV. fig. 9) are very long and slender, though 
as thick as any of the legs, longer than the carapax and, rostrum, and reach 
beyond the tips of the antennal scales fully the length of their dactyli: the 
ischium, merus, and carpus are approximately equal in length and subequal in 
diameter ; the propodus and dactylus taper slightly and regularly ; the pro- 
podus is fully two thirds and the dactylus half as long as the carpus ; all the 
segments are thickly armed along the inner side with fascicles of exceedingly 
long and slender spines or stout sete, and the three distal are similarly armed, 
but with shorter spines and sete, on the other sides. The exopod is rudi- 
mentary and exceedingly minute, being very slender and much shorter than 
the diameter of the merus. The epipod is well developed, lanceolate, and 
undivided at the tip. 

All the thoracic legs have very minute exopods, and all except the fifth pair 
have narrow and undivided epipods like the external maxillipeds. The first 
legs (Pl. XV. fig. 10) are about as long as the carapax excluding the rostrum, 
reach to the middle of the antennal scales, are slightly compressed, and stouter 
than the succeeding pairs: the merus is about twice as long as the ischium and 
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seven or eight times as long as broad ; the carpus is a third or fourth shorter 
than the ischium, but as broad ; the chela is slightly stouter than the carpus 


and only a little shorter, and has slightly curved digits about two thirds of the 


whole length ; the lower edges of the ischium, merus, and carpus are armed 
with fascicles of long spines and sete as in the external maxillipeds, the upper 
edges of these segments and both edges of the chela are armed with much 
smaller spines or set, and in addition there is a small area densely covered 
with very short sete or hairs near the distal end of the lower edge of the carpus, 
and a similar area in a corresponding position at the proximal end of the chela. 
The second legs are a half longer and much more slender than the first, nearly 
cylindrical, reach to the tips of the antennal scales, and are almost entirely 
naked. The third legs (Pl. XV. fig. 11) are like the second, but longer, 
reaching to the tips of the external maxillipeds. The chele of the second 
and third pairs are about as long as those of the first, but more slender, with 
proportionally shorter, straight and weak digits, and naked except for a few 
very minute hairs near the tips of the digits. 

The fourth and fifth pairs of legs are exceedingly long and slender, and appar- 
tently very nearly alike, but the distal segments are wanting in all the speci- 
mens seen ; the meri, however, reach to about the tips of the antennal scales 
in both pairs, but in the fifth pair a little farther than in the fourth ; and the 
parts which are preserved are almost entirely unarmed. 

The branchiz appear to be less densely branched than in the typical species 
of Penwus, and there are two arthrobranchie at the base of the penultimate leg 
each side instead of one, making nineteen branchie on each side arranged as 
indicated in the following table. 


Somites. VII. VIII. IX. X. XI. XII «XII. =6XIV. Total. 
Epipods, 1 1 1 1 1 1 1 0 (7) 
Podobranchie, 0 1 0 0) 0) 0 0) 0 1 
Arthrobranchia, 2 2 2 2 2 2 OF 2 
Pleurobranchie, 0 0 Ue na 1 1 1 1 6 

194(7) 


The abdomen to the tip of the telson is slightly more than once and a half as 
long as the carapax including the rostrum, anteriorly nearly as broad as the 
carapax, but strongly compressed back of the third somite so that the sixth 
somite, which is nearly a fourth of the entire length of the abdomen and nearly 
twice as long as high, is nearly twice as high as broad. The three anterior 
somites are evenly rounded above, but the three posterior are sharply carinated, 
and on the fifth and sixth somites the carina terminates at the posterior margin 
in a small tooth. The epimera of all the somites are rather small, and have the 
posterior angles more or less rounded. 

The telson is not quite perfect at the tip in any of the specimens, but is nearly 
three fourths as long as the sixth somite, narrowly triangular, thickened at base, 
has shallow dorsal and lateral sulci nearly the whole length, and the lower edge 
each side is armed near the tip with a slender spine. 


Pee an ap 
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The inner lamella of the uropod is slightly longer than the sixth somite, 
lanceolate, and about four times as long as broad. The outer lamella is just 
about as long and wide as the antennal scale, but is broader at the tip. 

There are only three specimens in the collection, all apparently females, and 
all more or less imperfect. The largest specimen, from Station 323, gives the 
following measurements, which, on account of the soft condition of the speci- 
men, are more or less approximate. 


Length from tip of rostrum to tip of telson. : ee . 42.0mm. 
Length of carapax including rostrum... 3 é 6 . 16.3 
a rostrum . SW rans : S : : : : - 9.5 
‘wantenmaluscale; 7 ja)" |. : 6 siden : : 8.0 
«¢ external maxilliped . : 6 , . : : 6, WOW 
“first pair of legs . 4 0 : : : : : 12.0 
< second pair of legs . : : : : : ; 4 also) 
<s third pair of legs . : : : : 6 . . 22.0 
ee sixth somite of abdomen . : : , : : Bi OP 
Height of  “ g} i 6 : . 6 : . 3.3 
Length of inner lamella of uropod . . : : 6 : 5) 4, KOS) 
Breadth i Hi is : . : ; ‘ : 1.6 
Length of outer lamella of uropod . 4 0 6 6 eM AN fee 
Breadth “ i . : : . : : : 2.0 


Possibly none of the specimens are fully grown, but all have apparently 
attained the characters of the adult. The smallest specimen, less than 30 mm. 
in length, does not differ, except im size, from the largest. 


Station. N. Lat. W. Long. Fathoms. 
317 SB 7 OM, 78° 18! 35” _ 333 
323 Soma O US? DY SOY ADT = 
3260 33° 42! 15” 76° 0! 50” 464 


F The genus Peneus, even after the subdivisions recently made by Bate, in- 
cludes species differing widely in the structure of the articular appendages and 
in the arrangement of the branchiz, but the genus here proposed appears to 
differ from all these species in the small and narrow terminal segment of the 
mandibular palpus, the rudimentary character of the exopods of the external 
maxillipeds and legs, the number and arrangement of the branchix, and the 
membranaceous character of the integument. From the typical species of 
Peneus it differs moreover in the short and unsegmented endognath of the 
first maxilla and in the sulcation and armament of the carapax. The species 
here described: is possibly closely allied to, or even congeneric with, Haliporus 
Bate, which, however, is so imperfectly characterized, and the four species 
referred to it so briefly described, that it is impossible to determine its affinities 
with any certainty. 
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SERGESTIDA. 


Sergestes arcticus Kroyer. 


Oversigt Vidensk. Selsk. Forhandl. Kjobenhaven, 1855, p. (6) ; Monograph. Sergestes, 
Vidensk. Selsk. Skr., V., Naturvidensk. mathem. Afh., IV. pp. 240, 276, 
Pl. Ill. figs. 7a-7g9, Pl. V. fig. 16, 1856. 

Situ, Proc. National Mus., Washington, III. p. 445, 1881. 


Plate XVI. Fig. 4. 


Station. N. Lat. W. Long. Fathoms. Specimens. 
304 41°35! 0” 65° 57! 30” 139 ‘Fragments only. 
309 40° 11’ 40” 682220!" 304 1@ 
326 33° 42’ 15” 76° 0! 50” 464 1g,1@ 
337 BOC 200 Sa 73° 23! 20! 740 19,55 mm. in length. 


In this species there is an epipod and a well-developed podobranchia at the 
base of the second maxilliped, and above its base a simple lamella in place of a 
pleurobranchia, a large anterior pleurobranchia with a simple lamella back of it 
on each of the three succeeding somites, a large anterior and a small posterior 
pleurobranchia on the antepenultimate somite, and on the penultimate somite 
two small branchiz, of which the posterior is very much the smaller, while the 
last somite is without branchiz; or, indicating the simple pleurolamelle by 
accents, the branchial formula* may be indicated as follows : — 


Somites. VII. VIII. IX. Xx. XI. Pi PUNK » INV, Total. 
Epipods, 1 1 0 0 0 ) 0 @) (2) 
Podobranchie, @) 1 0 0 6) 0) 0 0 1 
Arthrobranchie, 0 @) 0 0 0 0 0 0 0 
Pleurobranchie, 0 0’ Dee 1 2 2 0 7 


| s+@ 

* Boas (Studier over Decapodernes Stegtskabsforhold, Vidensk. Selsk. Skr., VI., 
Natuvidensk. mathem. Afh., I., 1880), for S. Pristi Kroyer, gives an epipod and aru- 
dimentary arthrobranchia for the eighth somite and a single pleurobranchia for each 
of the succeeding somites including the last. Bate (Ann. Mag. Nat. Hist., 5th ser., 
VIII. p. 193, 1881), gives, for the genus Sergestes, a ‘‘ mastibranchia” (epipod) and one 
plewrobranchia for the eighth somite, a single pleurobranchia for the ninth, a pleuro- 
branchia and pleurolamella each for the tenth, eleventh, and twelfth, two pleuro- 
branchie for the thirteenth, and nothing for the last ; but under 8. Kréyeri he says, 
‘‘This species has two well-developed pleurobranchie attached to the penultimate 
somite of the pereion, two to the antepenultimate, one plume and a leaflike plate to 
the next three somites, and one plume and a rudimentary mastibranchial plate to the 
first pair of gnathopoda” (second maxillipeds). This last statement of Bate would 
apparently indicate an arrangement of the branchiz much like that which I have 
given above, or even nearer to that of S. robustws described beyond, but it is very 
unlike the arrangement indicated by his formula for the genus. 
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The structure of the branchiz themselves, in this and in the two following 
species as well, is very different from that in Penwus, or any of the Penxidz 
described in this paper. The branchiz are pinnate in form, and each pinna is 
a complete phyllobranchia ; that is, they are compound phyllobranchiz, while 
those of Penwus are compound trichobranchie. The structure is more like 
that in Stcyonia (judging by Bate’s description of the [Senate of that genus) 
than that in Peneus. 

The first pair of thoracic legs are subchelate, and the dactyli of the external 
- maxillipeds and the propodi of the first, second, and third pairs of legs are 
multiarticulate, as in the next species, the articulations being more conspicuous 
than in that species. These structural characters of the thoracic legs are, how- 
ever, undoubtedly characteristic of all the species of the genus. 


(Sergestes robustus, sp. nov. 
Plate XVI. Figs. 5-8°. 


Male. —The carapax is strongly compressed, the breadth being considerably 
more than the height at the base of the antenn, but much less than the greatest 
height posteriorly, which is rather more than twice that at the base of the an- 
tenne. The dorsum is broadly rounded to the base of the rostrum, which rises 
rather abruptly from the dorsum, is very thin, acutely triangular, and extends 
a little forward of the truncated middle lobe of the ophthalmic somite. 

The eyestalks to the tips of the eyes are about two fifths as long as the 
antennal scales, and the diameter of the eye itself about half the length. The 
peduncle of the antennula is about a fifth longer than the antennal scale, the first 
segment scarcely half as long as the antennal scale, and the second and third 
successively a little shorter ; all the segments are very stout, the diameter in the 
second and third being equal to more than half the length. The proximal seg- 
ment of the upper or major flagellum is scarcely more than a fourth as long as 
the distal segment of the peduncle, and scarcely longer than the proximal seg- 
ment of the lower flagellum, which is modified as in the allied species. The 
antennal scale (Fig. 7) is about half as long as the carapax along the dorsal 
line, about a third as broad as long, and much broader at the tip than in the 
allied species. 

The oral appendages do not differ essentially from the oral appendages of 
P. Frisit and arcticus as figured by Kroyer. 

The external maxillipeds reach by the tips of the antennal scales fully the 
length of their dactyli, and are about as stout as the third pair of legs : all five 
segments of the endopod are approximately equal in length though the dactylus 
is slightly shorter than the others, and all are armed with very slender spines ; 
the dactylus is slender and multiarticulate, being composed of about five 
segments, and tipped with two or three spines. The legs of the first pair fall a 
little short of the tips of the antennal scales : the merus is about twice as long 
as the carpus and about as long as the propodus, which is very slender, com- 
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posed of about ten segments, and armed, like the ischium, merus, and carpus, 

with exceedingly long, and for the most part simple, setiform spines, and at the | 
proximal extremity with a tuft of serrate setee corresponding to a similar tuft on 

the distal extremity of the propodus ; the dactylus is very minute, but perfectly 

distinct, and armed with an exccedingly long and slender spiniform seta, while 

the tip of the propodus is armed with a very much shorter spine. The legs of 
the second pair reach to about the tips of the external maxillipeds: the merus 

is a little longer than in the first pair; the carpus twice as long as in the first 

pair and only a little shorter than the merus; the propodus is longer than the 

merus, composed of about twelve segments, and armed very nearly as in the 

first pair, except that the tuft of sete at the proximal extremity, with the cor- 

responding one on the carpus, is wholly wanting, while the digits of the well- 

developed chela (Fig. 6) are considerably longer than the diameter of the pro- 

podus at their base, slender, nearly straight, and armed at the tips with a dense 

brush of setee, most of which are serrate. The legs of the third pair are almost 

exactly like those of the second, except that they are considerably longer, reach- 

ing by the second pair by about half the length of their dactyli. The legs of 
the fourth pair reach nearly to the tips of the carpi of the third pair and are 

very much stouter, and the endopods are composed of only four segments each, 

the dactylus, apparently, being wanting : the ischium, carpus, and propodus (or 

the proximal and the two distal segments) are subequal in length, while the 

merus (or antepenultimate segment) is about once and a half as long as each of 
the others : the merus is about six times as long as broad, and, like the ischium, 

densely ciliated along both edges, but the cilia on the lower edge are several 

times longer than those upon the upper, which are not as long as the breadth 

of the segment ; the carpus is slightly broader than the merus, being more than 

a fourth as broad as long, ciliated like the merus along the lower edge, but the 

upper edge naked; the propodus (or ultimate segment) is a little less than a 

fifth as broad as long, ovate at the tip, and has the lower edge ciliated and the 

upper naked like the carpus. The legs of the fifth pair are a little more than 

half as long as those of the fourth, and their endopods are composed of the 

same number of segments: the ischium and carpus are subequal in length, the 

merus a little longer, and propodus a little shorter, and all the segments are 

ciliated along both edges, though the cilia upon the lower edge are much longer 

than those upon the upper; the merus is about a fourth as broad as long, and 

considerably broader than the ischium or carpus ; the carpus is less than a 

fourth as broad as long, and slightly tapered distally ; the propodus is a little 

less than a fifth as broad as long, and regularly tapered from near the base to 

the acute tip. 

The abdomen, excluding the telson, is nearly twice as long as the carapax 
along the dorsal line, is considerably compressed, though anteriorly about as 
broad as the carapax, and, like the carapax, rounded above, but with a shallow 
median sulcus on each of the first four somites, inconspicuous on the first and 
second, but distinct on the third and fourth. [There are similar sulci on the 
abdomen of S. arcticus, and they are possibly, though apparently not, due to 
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contraction from preservation in strong alcohol.] The epimera of the first three 
somites are large and project backward in an angle, while the epimera of the 
fourth and fifth somites project backward quite as far, but have the outline more 
rounded. The sixth somite is about as long as the antennal scale, considerably 
more than half as high as long, and strongly compressed. 

The telson is considerably shorter than the sixth somite, flattened and 
slightly suleated above, with a deep lateral groove each side, acutely angular at 
the tip, and ciliated along the edges. The inner lamella of the uropod is a little 
longer than the telson, about three and a half times as long as broad, and lance- 
olate at the tip. The outer lamella is between a third anda fourth longer than 
the inner, less than a fourth as broad as long, the outer margin terminating in 
a strong tooth about two thirds of the way from the base to the tip, and the 
tip narrow, but rounded. 

The peculiar sexual appendages (petasma, Fig. 8) of the first somite of the 
abdomen have essentially the same structure as in S. arcticus, but are much 
more complicated than would be inferred from the figures for that species given 
by Kroyer. The appendages of the two sides are usually hooked together along 
the middle line (h), but are really entirely distinct. Each is attached by a 
narrow process (a) to the protopod of the abdominal appendage, and is divided . 
by more or less distinct sutures into three portions. The outer portion, that 
next the protopod, projects above the point of attachment in a narrow process, 
and below the point of attachment in a broad lamellar lateral expansion, and 
below this in a long, flat, chitinous stylet (>) terminating in a sharp hook below 
a rounded sinus in the extremity. The middle portion projects below and 
alongside of, but far beyond, the hooked stylet (5), in a complicated appendage 
divided distally into three membranaceous and hook-bearing processes (¢, f, 7) 
and bearing two slender and unarmed stylets (c, d) ; and each of the membra- 
naceous processes is armed along one edge with a series of peculiar chitinous 
hooks retracted within invaginated papille (Fig. 8»), and at the tip with a 
larger and somewhat differently shaped but similarly retracted hook (Fig. 8°). 
The lateral hooks themselves are semi-mushroom-shaped, like those which serve 
to hook together the inner rami of the abdominal appendages in many crus- 
taceans, and very much like those along the mesial edge (h) of this same 
appendage, but larger. The terminal hooks are more properly hook-shaped, as 
shown in the figure, but are broad at the tips. The invagination of the mem- 
brane around the hooks is possibly due to contraction in the alcoholic speci- 
mens, but the hooks are similarly retracted in all the specimens of S. arcticus 
which I have examined, their bases appear to be connected with strong nius- 
cular fibres, and I think there is little doubt that the hooks are capable of 
being retracted in life. The mesial portion of appendages is thin, lamellar, 
longitudinally folded, and armed along the mesial edge with great numbers of 
semi-mushroom-shaped hooks which serve to attach together the appendages of 
the two sides. 

The branchiz are the same in number and have the same arrangement as in 
S. areticus, but the posterior branchia on the twelfth (antepenultimate) somite 


100 BULLETIN OF THE 


is nearly as large as the anterior, which is the largest of the series, and the 
branchie of the penultimate segment are very nearly alike, and not very much 
smaller than the pair next in front of them. 
I have seen only four specimens, all males, and but one of these is in the 
“Blake ” collection ; this one from Station 328) N. Lat. 34° 28’ 25”, W. Long. 
75° 22/ 50”, 1632 fathoms. ( The other specimens are from the collections 


made by the U. S. Fish Commission off Martha’s Vineyard; Stations 893\ and 


952,)372 and 388 fathoms. 
Two specimens give the following measurements : — 


Station . : : : : : , . : . 893 328 
SIR og : : : : : 5 : : 5 é a 
Length from tip of rostrum to tip of telson. : . 58.0mm. 65.0mm. 
“ of carapax along dorsal line .  . : Aen ice’ 19.5 
“of rostrum *. : 5 : 5 4 < Oi ho 1533 
Height of carapax anteriorly 5 ° : ° ° 4.0 4.5 
“<"') posteriorly . ° ; . 4 5) Galt 9.5 
Breadth of carapax t : : : : : ; 5.6 6.3 
Length of eyestalk andeye . 4 - : : - 35 3.9 
Diameter of eye . : 0 : : 4 3 5 bt 1.8) 
Length of antennal scale : Sn OE pa 5 OO 9.2 
Breadth of antennal scale. : 5 ; : : 2.9 1.3 
Length of sixth somite of abdomen . : : ° 5 OO 10.0 
e telson . 5 : : b “ 7.5 8.0 
$f inner lamella of usoneal ‘ \ : : - 80 8.3 
rt outer f ne . : : ae ND) 12.0 


_ This is the species which I have referred to as “Sergestes sp.” in Proc. 
National Mus., Washington, IIL. p. 445, 1881. 


Sergestes, sp. indet. , 


There are specimens of a third species of Sergestes from Station 328, N. Lat. 
34° 28’ 25”, W. Long. 75° 22/55”, 1632 fathoms, and fragments of apparently 
the same species from Station 325, N. Lat. 33° 35’ 20”, W. Long. 76°, 647 
fathoms. These specimens are all in bad condition and want a large part of 
the appendages, but they are interesting on account of the modification of the 
branchial formula. The branchie are all much smaller than in S. robustus, 
the posterior pleurobranchia of the twelfth (antepenultimate) somite is replaced 
by a simple lamella like that upon the somite next in front, and the two 
branchie of the penultimate somite are very small, as in S. arcticus. The 
species is apparently even larger than 8S. robustus, and much like it in general 
appearance, but the rostrum is much smaller and apparently obtuse, and the 
eyes are very small, scarcely larger than eyestalks, The specimens are all 
females. 


tl 
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EXPLANATION OF THE PLATES. 


All the figures on Plates I., III., and V.; Figs. 1 to 4°, 5, Plate II. ; Fig. 1, Plate 
Vee eR ess le 2s. blateuVle.;Higs. Toe les des 224, (42) O,uOr. kdate, Ville; 
Figs. 1, 1% 1°, 2, Plate VIII; Wigs. 1, 2, 2%) Plate IX. ; Figs. 1, 2, Plate X. ; 
Figs. 4, 5, 8, Plate XI. ; Fig. 1, Plate XIII. ; and Fig. 5, Plate XVI., were drawn 
by J. H. Emerton. All the other figures were drawn by the author. 
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PLATE I. 


Lithodes Agassizit. Dorsal view of female from Station 329, half natural 
size. 

Dorsal view of a young specimen taken off Martha’s Vineyard by the U. S. 
Fish Commission, Station 1029, enlarged two diameters. 

Lateral view of the carapax of the same specimen, enlarged two diameters. 


PLATE II. 


Cyclodorippe nitida A. Milne-Edwards. Dersal view of female, enlarged two 
diameters. 
Front view of same specimen, enlarged four diameters. 


. Ventral view of same specimen, the distal portions of the legs omitted, en- 


larged four diameters. 

Amathia Agassizt. Dorsal view of the carapax of the male from Station 
319, natural size. 

Dorsal view of a young specimen from Station 317, enlarged two diameters. 

Parapagurus pilosimanus Smith. Lateral view of the left side of the origi- 
nally described male specimen, taken on a trawl line, off Nova Scotia, 
half natural size. 


. Dorsal view of the chelipeds of the same specimen, half natural size. 
. Dorsal view of the carapax and anterior appendages of the same specimen, 


natural size. 


. Appendage of the right side of the first somite of the abdomen of the same 


specimen, seen from behind, enlarged four diameters. 

Appendage of the right side of the second somite of the abdomen of the same 
specimen, seen from behind, enlarged four diameters. 

Eupagurus politus. Lateral view of left side of male, dredged by the U. S. 
Fish Commission off Martha’s Vineyard, Station 922, natural size. 
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PLATE III. 


Pentacheles sculptus Smith. Dorsal view of female, from Station 326, 
natural size. 


PLATE IV. 


Pentacheles sculptus Smith. Ventral view of the cephalo-thorax of the 
specimen figured on the last plate, the distal portions of the appendages 
omitted, natural size ; @, tubular process containing the canal of the green 
gland; b, process of the ophthalmic lobe. 

Mandible and lobe of metastome of the right side, as seen in place from 
below, from the male from Station 326, enlarged about two diameters. 
Palpus of the same mandible, seen from below, enlarged about two diameters. 
First maxilla of the right side of the same specimen, seen from below, en- 

larged about two diameters. 

Second maxilla of the right side of the same specimen, seen from Jalon 
enlarged about two diameters. 


«« 5, Diagrammatic outline of the anterior portion of the first maxilliped of the 
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right side of the same specimen, as seen in place from below, enlarged 
about two diameters; a, proximal, and a’, distal lobe of the protopod ; 
b, base of endopod, the terminal portion being entirely hidden by the ex- 
opod ; ¢, basal portion of the exopod ; d, e, terminal lobes of the exopod. 

The same maxilliped removed from the animal, slightly compressed and seen 
from a little one side and below, enlarged about two diameters ; a, a’, b, 
c, d, same as in last figure; 7, g, epipodal lamella. 


. Terminal portion of the same maxilliped, seen from above under slight 


pressure, enlarged about two diameters ; lettering the same as in figures 
5, 53. 

Second maxilliped of the right side of the same specimen, enlarged about 
two diameters. 

External maxilliped of the right side of the same specimen, enlarged two 
diameters ; a, rudimentary epipod. 

Chela of the right great cheliped of the female figured on Plate III., 
natural size. : 

Chela of the right leg of the second pair of the male from Station 326, en- 
larged about two diameters. 

Rudimentary chela of the right leg of the third pair of the same specimen, 
enlarged about two diameters. 

Rudimentary chela of the right leg of the fifth pair of the same specimen, 
enlarged about two diameters. 

Rudimentary chela of the right leg of the fifth pair of the female from 
Station 898, U. S. Fish Commission, enlarged about two diameters. 

Appendage of the left side of the first somite of the abdomen of the female 
figured on Plate ITI., enlarged about two diameters. 

Appendage of the left side of the first somite of the male from Station 326, 
enlarged about two diameters. 
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PLATE V. 


Rhachocaris longirostra. Lateral view of female from Station 330, enlarged 
two diameters. 

Rhachocaris Agassizii. Lateral view of female from Station 326, natural 
size. 

Rhachocaris sculpta. Lateral view of female from Station 339, natural size. 


PLATE VI. 


Rhachocaris longirostra. Dorsal view of carapax and anterior appendages 
of the specimen figured on Plate V., enlarged two diameters. 

Rhachocaris Agassizii. Dorsal view of the specimen figured on Plate V., 
natural size. 

Rhachocaris sculpta, Dorsal view of the specimen figured on Plate V., 
natural size. 


. First maxilla of the right side of the same specimen enlarged six diameters. 


Second maxilla of the right side of the same specimen, enlarged four 
diameters. 

First maxilliped of the right side of the same specimen, enlarged six 
diameters. 

Second maxilliped of the right side of the same specimen, enlarged four 
diameters. 


PLATE VII. 


Pontophilus brevirostris Smith. Dorsal view of adult female, enlarged two 
diameters. 


. Lateral view of the carapax of the same specimen, enlarged two diameters. 
. Dorsal view of rostrum of the same specimen, enlarged eight diameters. 


Pontophilus gracilis. Dorsal view of female, enlarged two diameters. 
Lateral view of the carapax of the same specimen, enlarged two diameters. 


. Appendage of the left side of the first somite of the abdomen of the same 


specimen, enlarged eight diameters. 

Appendage of the left side of the second somite of the abdomen of the same 
specimen, enlarged eight diameters. 

Appendage of the left side of the first somite of the abdomen of a male taken 
off Martha’s Vineyard by the U. S. Fish Commission, Station 1029, en- 
larged eight diameters. 


. Appendage of the left side of the second somite of the abdomen of the same 


specimen, enlarged eight diameters. 
Ceraphilus Agassizii. Dorsal view of female from Station 326, natural size. 
Lateral view of the carapax of the same specimen, natural size ; a, anterior 
gastric spine ; b, rostrum ; ¢, orbital spine ; d, antero-lateral angle. 
Lateral view of carapax and abdomen of a male from Station 317, enlarged 
two diameters ; a, b, c, d, the same as in fig. 4°. 
Dorsal view of carapax of the same specimen, enlarged two diameters ; 
a, c, d, the same as in fig. 4%, 
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PLATE VIII. 


Sabinea princeps. Lateral view of female, natural size. 


. Dorsal view of carapax and anterior appendages of the same specimen, natu- 


ral size. 

Dorsal view of the terminal portion of the abdomen of the same specimen, 
natural size. 

Munidopsis curvirostra Whiteaves. Dorsal view of male from Station 325, 
enlarged four diameters. 

Appendage of the right side of the first somite of the abdomen of a male, 
from 220 fathoms, Gulf of St. Lawrence, enlarged eight diameters. 

Appendage of the right side of the second somite of the same specimen, 
enlarged eight diameters, 


PLATE IX. 


Anchistia tenella. Lateral view of female, enlarged four diameters. 


. Dorsal outline view of right eye and peduncle of antennula of the same 


specimen, enlarged eight diameters. 


. Outline of left antennal scale of the same specimen, enlarged eight diameters. 


Galacantha rostrata A. Milne-Edwards. Dorsal view of male from Sta- 
tion 341, natural size. 


. Lateral view of carapax of the same specimen, natural size. 


PLATE X. 


Munida sp. indet. Dorsal view of a large male, taken by the U. S. Fish 
Commission off Martha’s Vineyard, Station 877, natural size. ’ 
Pandalus carinatus. Lateral view of female, enlarged two diameters. 


. First maxilliped of the right side of the same specimen, seen from beneath, 


enlarged twelve diameters. 


. Second maxilliped of the right side of the same specimen, enlarged twelve 


diameters. 

Distal portion of right chelate leg of the same specimen, enlarged twelve 
diameters. 

Lamelle of the appendage of the left side of the first somite of the abdomen 
of the same specimen, seen from behind, enlarged twelve diameters ; the 
marginal sete and the distal portion of the outer lamella omitted. 

Outline of tip of outer lamella of right uropod of the same specimen, enlarged 
four diameters. 

Tip of telson of same specimen, seen from above, enlarged twenty-four 
diameters. 


PLATE XI. 


Pandalus carinatus. Right mandible of the specimen figured on Plate X., 
seen from in front, enlarged twelve diameters. 

Right first maxilla of the same specimen, seen from beneath, snare twelve 
diameters. 
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Right second maxilla of the same specimen, seen from beneath, enlarged 
twelve diameters. 

Miersia gracilis. Lateral view of young male, enlarged two diameters. 

Distal extremity of the posterior leg of the left side of the same specimen, 
enlarged eight diameters. 

Rami of the appendage of the right side of the first somite of the abdomen 
of the same specimen, seen from behind, enlarged eight diameters ; the 
marginal set of the outer ramus omitted. 

Portion of the base of the inner lamella of the appendage of the right side 
of the second somite of the abdomen of the same specimen, seen from 
behind and showing the small secondary stylet characteristic of the male, 
enlarged twenty-four diameters. 

Distal part of the second maxilliped of the right side of the same specimen, 
seen from below, enlarged eight diameters. 

Miersia Agassizii. Lateral view of male from Station 330, natural size. 

Second maxilliped of the left side of the same specimen, seen from below, 
enlarged eight diameters. 

Distal extremity of the posterior leg of the right side aft a male from Station 
305, enlarged twelve diameters. 

Inner lamella of the appendage of the left side of the same specimen, seen 
from in front, enlarged eight diameters. 

Meningodora mollis. Lateral view of female, natural size. The lateral 
carine of the carapax are indicated by simple lines. 

Outline of the right eye of the same specimen, seen from above, enlarged 
two diameters. 

Second maxilliped of the right side of the same specimen, seen from below, 
enlarged eight diameters. 


PLATE XII. 


Miersia Agassizii. Distal portion of the left mandible of the specimen 
figured on Plate XI. fig. 5, seen from beneath. 

The same mandible seen from above. 

First maxilla of the left side of the same specimen, seen from beneath. 

Second maxilla of the left side of the same specimen, seen from beneath. 

First maxilliped of the left side of the same specimen, seen from beneath. 

Meningodora mollis, Distal portion of the right mandible of the specimen 
figured on Plate XI. fig. 8, seen from beneath. 


. The same mandible seen from above. 


First maxilla of the right side of the same specimen, seen from beneath. 
Second maxilla of the right side of the same specimen, seen from beneath. 
First maxilliped of the right side of the same specimen, seen from beneath. 
Distal extremity of posterior leg of the same ppccimen, enlarged twenty-four 
diameters. vie 
Miersia gracilis. Endopod and sone of the second maxilliped of the 
right side of the specimen figured on Plate XI. fig. 4 


2) 


All the figures, except Fig. 9, are enlarged eight diameters. 
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PLATE XIII. 


Eumiersia ensifera. Lateral view of female from Station 340, natural size. 

Mandible of the left side of another female of about the same size and from 
the same station, seen from beneath, enlarged four diameters, 

The same mandible seen from behind, enlarged four diameters. 

First maxilla of the left side of the same specimen, seen from beneath, 
enlarged four diameters. 

Second maxilla of the left side of the same specimen, seen from heneath, 
enlarged four diameters. 

First maxilliped of the left side of the same specimen, seen from beneath, 
enlarged four diameters. 

Second maxilliped of the left side of the same specimen, seen from beneath, 
enlarged four diameters. 

Distal extremity of right chelate leg of the first pair of a male 44 mm. 
long from Station 330, enlarged about eight diameters. 

Distal extremity of right chelate leg of the second pair of the same speci- 
men, enlarged eight diameters. 

Distal extremity of left leg of the fifth (2) pair of a female 108 mm. long 
from Station 308, enlarged four diameters. 

Pandalus acanthonotus. Carapax and anterior appendages of the female 
from Station 321, enlarged four diameters. 

Propodus and dactylus of the second maxilliped of the right side of the 
same specimen, seen from beneath, enlarged twelve diameters. 

Pandalus tenuipes Smith. Same part of second maxilliped of a specimen 
from 115 fathoms, off Martha’s Vineyard (U. S. Fish Commission, Sta- 
tion 871), enlarged twelve diameters. 


PLATE XIV. 


Benthesicymus Bartlettit. Diagrammatic sketch of the left side of the male, 
with most of the appendages omitted, natural size. 

Similar dorsal view of the anterior part of the carapax and the anterior 
appendages of the same specimen, natural size. 

Distal part of the mandible of the left side of the same specimen, seen from 
beneath, enlarged six diameters. 

First maxilla of the left side of the same specimen, seen from beneath, 
enlarged six diameters. 

Second maxilla of the left side of the same specimen, seen from beneath, 
enlarged six diameters. 

First. maxilliped of the left side of the same specimen, seen from beneath, 
enlarged four diameters. 

Second maxilliped of the left side of the same specimen, seen from beneath, 
enlarged four diameters. 

Appendage (petasma) of the protopod of the appendage of the left side of 
the first somite of the abdomen, seen from in front, enlarged twelve 
diameters ; a, process standing out, in its natural position, at nearly 
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right angles to the rest of the plate, but here represented as compressed 
nearly to the plane of the plate. 

Amalopencus elegans. Diagrammatic sketch of the left side of the carapax 
and anterior appendages of a female from Station 328, enlarged about 
two diameters. 

Mandibular palpus of the left side of the same specimen, seen from beneath, 
enlarged eight diameters. 

Endognath of the first maxilla of the left side of the same specimen, seen 
from beneath, enlarged eight diameters. : 

Second maxilla of the left side of the same specimen, seen from beneath, 
enlarged eight diameters. 

Outline of the antennal scale of the left side of the same specimen, seen 
from above, enlarged nearly four diameters. 

Appendage (petasma) of the protopod of the appendage of the left side of 
the first somite of a male from Station 324, seen from in front, enlarged 
twelve diameters ; a, process below the base; }, process between the 
middle and inner or distal parts of the plate, and which turns readily 
either in or out. l 

Same appendage from a specimen from Station 330, seen in the same 
position, enlarged twelve diameters ; a, 0, as in Fig, 13. 


PLATE XV. 


Amalopenceus elegans. First chelate leg of the right side of the female 
figured on Plate XIV. fig. 8, enlarged about eight diameters. 

Second chelate leg of the left side of the same specimen, enlarged about 
eight diameters. 

First maxilliped of the left side of the same specimen, seen from beneath, 
enlarged eight diameters. 

Second maxilliped of the left side of the same specimen, seen from beneath, 
enlarged eight diameters. 

External maxilliped of the left side of the same specimen, enlarged four 
diameters. 


. Distal extremity of the same maxilliped, enlarged twenty-four diameters. 


Hymenopenceus debilis. Diagrammatic sketch of the left side of the cara- 
pax and anterior appendages of a female from Station 323, enlarged 
about two diameters. ‘ 

First maxilliped of the left side of a female from Station 326, seen from 
beneath, enlarged eight diameters. 

Second maxilliped of the left side of the same specimen, seen from beneath, 
enlarged eight diameters. 

External maxilliped of the left side of the same specimen, enlarged four 
diameters. 

First chelate leg of the right side of the same specimen, enlarged four 
diameters. | 

Distal part of the third chelate leg of the right side of the same specimen, 
enlarged four diameters. 
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PLATE XVI. 


. Hymenopenceus debilis. Mandibular palpus of the left side of the female 


from Station 326, seen from beneath, enlarged eight diameters. 
First maxilla of the left side of the same specimen, seen from beneath, 
enlarged eight diameters. 


. Tip of endopod of the same maxilla, enlarged twenty-four diameters. 


Second maxilla of the left side of the same specimen, seen from beneath, 
enlarged eight diameters. 


. Tip of the endopod of the same maxilla, enlarged seventy-two diameters. 


Sergestes arcticus Kroyer. Antennal scale of the right side of a male from 
off Martha’s Vineyard, U. S. Fish Commission, Station 1030, enlarged 
four diameters. 

Sergestes robustus. Lateral view of male from off Martha’s Vineyard, U. S. 
Fish Commission, Station 893, enlarged two diameters. 

Distal extremity of chela of the second leg of the left side of another male 
from the same station, enlarged twenty-four diameters. 

Antennal scale of the right side of the same specimen, enlarged four 
diameters. 

Appendage (petasma) of the protopod of the appendage of the right side of 
the first somite of the same specimen, seen from in front, enlarged eight 
diameters ; a, point of attachment to the protopod ; 0, hooked stylet ; 
c, d, unarmed stylets; e, f, g, terminal processes armed with invaginated 
hooks ; #, mesial line where the appendages of the two sides are hooked 
together. 

Invaginated hook at the tip of process f, enlarged one hundred diameters. 

Invaginated hook from the side of the same process, enlarged one hundred 
diameters. 


New HAvEN, Conn., June, 1882. 


PipAgwenal 


S.1.Smith; Blake” Crustacea. PLATE 


"\e S 


Oe 


LITHODES AGASSIZII. 


CYCLODORIPPE, AMATHIA , PARAPAGURUS, EUPAGURUS. 


ot! Wy 


Y 


lake” Crustacea. 


a 
4 


Seiyommd the 


hss. 


PENTACHELES SCULPT 


Crustacea. 


L Smith’ Blake” 


eT 
Site 


watt 
ANY 


Y\W\ 
Ne 
G 


( 


SLL 


SF Z Ae B © 


» | é 
Gp yy YY, Yd —— 


é 7 3135 
EE” gs EL Pog cag PPLE 


SOULE RUS: 


PENTACHELES 


kK 
* 


oh 


7) Te 
BA ROA fete 


peeeneey 


par 


See ear 


Selesmmthin Blake Gmmstacea 


J. H.Emerton,from nature Photo. Litho. E.Grisand, New Haven. Gt 


RHACHOCARIS LONGIROSTRA, AGASSIZIT ano SCULPTA. 


Blake” Crustacea. 


Ss 1 Siamaiadals 


Emerton and Smith from nature. 


WE PAY. 


C 


1 
© 


RHACHOCARIS LONGIROSTRA, AGASSIZII ano 


Seomath. Slake’ Crustacea . PLATE Vile 


nerton and Smith from nature. Photo. Litho. E. Grisand, New Haven, Ct 


PONTOPHILUS BREVIROSTRIS. P GRACILIS. CERAPHILUS AGASSIZIL. 


S.LSmith,; Blake” Crustacea. 


Emerton and Smith. from nature. 


SABINEA PRINCEPS. MUNIDOPSIS CURVIROSTRA. 


ss 


Per 


S.1.Smith., Blake” Crustacea. 


eee 


- 


ae 


Emerton and Smith from nature. 


ANCHISTIA TENELLA.GALACANTHA ROSTRATA . 


S11. Smith, Bleke’ Crustacea. imdraibles of 


| 


Emerton amd Smith from nature. Photo. Litho. E. Grisand, New Haven, ct 


MUNIDA SPECIES .PANDALUS CARINATUS. 


1 : S | 
- \ | 

i 3 | 

\ 

Al 

by id \ 


Emerton and Smith from nature. 


PANDALUS. MIERSIA. MENINGODORA. 


elie : ae Pi ATs wir 
S.1 Smith, Blake” Crustacea. PLATE All 


/ 
| 
S.1i.Smith,firom nature Photo. Litho. E. Crisand, New Haven, Ct 


MIERSIA AGASSIZIL. MENINGODORA MOLLIS. 


Sse Smith. Blake” Crustacea. 


CoS 


COT TT § 


cs 


—= 


: Quit 


YW 


10 


i 


AU laity, 
SX a 


x 


J ig ee 


X12 


Mt 


é 


Smith from nature. 


and 


Emerton 


EUMIERSIA ENSIFERA. PANDALUS ACANTHONOTUS. 


Blake” Crustacea. 


Saunt ins 


\NS. 


~ 
7 


AMALOPENAUS ELEG 


BENTHESICYMUS BARTLETTI. 


TSS aee 


SRK 
Uf 


SS 
= 


Uf 
Uy 7 


> 2) 


wit i 


UP WP Ap ayy Ape 
WZ VY yj YY 


»S YW" Ta | i 
Vf y) vy 


OAM GL it 
Mp TA 
ti 


Sees th. Blake” Crustacea. 


New Have? 


Crisana, 


Litho. E. 


hota. 


1 


LOPENAUS ELEGANS. HYMENOPENAUS DEBILIS. 


Al 


Crustacea. 


ys LAT 
YH Y VY; 
as Zs f 


mith, Blake” 


VME 


Z 
a 5 TY S64 pf! 


mith from nature. 


erton and S 


Th 


ye SHE LOIES THES! OSUIS UISY 


c 


HYMENOPENALUS DEBILI 


00048 5425 


| 


ii 
| | 
| 


| 


SMITHSONIAN INSTITUTION LIBRARIES 


co 
co 
=—O 
Oo) 
~ 


oo ve 
Fb pre eben ae sie pase mb gh 
+ WS ele 
ee ae Ww 
a nd 
: ots wR 


Tels? ape iee rye 
- Ph Ae ehh yee 
~“— 
or eee ee 


behicaphn task Loken be fe eerie tain ate ene eee 


aN Sw yal 
See eur cat errr iets 
OEE wn peg 
i aL a rae 
a - 3 . é . 
‘ ; ‘ : : . : SPW trop ae 
LOWE eee * Weta sor 5 . ad elt We TARR St ip ta 
<n e oe Dra LER Tore Ne 
OEE aR ARTES. 
FRA Bt es AW Ae 
Poe ge we Ue 
Pepe Rae > 
3 4 f 3 , i VP ON gp NF ay ed 
F i ‘ Z : POSE NE WEY OE SHAN wey 
. ’ 2AM enw seh oees 
¢ ‘ . ae ; BAPE ye ean pe gE. 
ES : % 
“es 
SUG Aa haw 
. wee 
“ Lan i eo eS 
Ph ae ae ok. en a rice Sey Fe vy 
bla te et the eee tanh Beta Ke a Re Sek SLES St ee © ba he Ok Mk a 
ve ee SUE Oe Wee kG b Ae ae 
SAS ERE ee ERIN Bk ee eee 
Lh hie ii hs es 
ee se Weer Ree 


EP PM en Be we Re Lig yas pr yee ne 
Cee nae tos 


